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906  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2653. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loAda. 


Total. 


Found*. 
250 
1.250 
2,500 
3,750 
5,000 
0,250 
7,500 
8,750 
9,000 
0,250 
9,500 
9,750 
10,000 

10.  250 
10, 500 
10, 750 
11,000 
11, 250 
11,500 

11.  750 
12,000 

12,  250 
12,500 
12,750 
13,000 
13,250 
13,500 

13,  750 
14. 000 
14, 250 
14,500 
14,750 
15,000 
15, 500 
10,000 
10,500 
17,000 
17,500 
]fl,  IM)0 
IK,  500 
19, 000 
10, 500 
20.000 
20,500 
21. 000 
21,500 
22,000 
22,500 
22,810 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
36, 000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,  000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55, 000 
60,  000 
57,000 
58,000 
59,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,090 
H6.000 
88,  000 
90,000 
91,240 


Elongation 
per inch. 


Inch. 
0. 

.000167 
.000400 
.000600 
.000767 
.000967 
.001167 
.001338 
.001367 
.001400 
.001433 
.001467 
.001533 
.001507 
.001667 
.  001733 
.  001767 
.001833 
.001967 
.002033 
.002133 
.002233 
.002433 
.002633 
.003000 
.003633 
.004433 
.005332 
.006400 
.007400 
.008400 
.009433 
.010667 
. 012733 
.014900 
.017067 
.019*100 
.021733 
.024833 
.027667 
.0300 
.0333 
.0367 
.0400 
.0467 
.  0533 
.0667 
.0767 
.1067 


Successive 
elongation 
per  inch. 


Inch. 
0. 
.000167 
.000233 
.000200 
.000167 
.000200 
.000200 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000100 
.000066 
.000034 
.000066 
.000134 
.000066 
.000100 
.000100 
.000200 
.000200 
.000367 
.000633 
.000800 
.000900 
.001067 
.  001UO0 
.001000 
.001033 
.  001234 
.002066 
.002167 
.002167 
.002333 


.  003100 

.002834 

.002333 

.0033 

.0034 

.0033 

.0067 

.0066 

.0034 

.0100 

.0300 


Perm  anon  t 

Set. 

Successive 
permanent 

HOt* 

Inch. 
0. 

Remark  8. 

Tneh. 
0. 
0. 

Initial  load. 
Elastic  limit. 

0. 
0. 
0. 
0. 
0. 

.000700 

.000700 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .      91, 24P 

Elastic  limit  per  square  inch  of  original  section  (approximate) do . . .      45, 000 

Elongation  per  inch  after  rupture inch..      0.  1800 

Elongation  per  inch  under  strain  at  elastic  limit do...     .001833 

Reduction  in  diameter  at  point  of  rupture do...         .  154 

Reduction  in  area  after  rupture,  per  •eutum  of  original  section 47. 2 

Position  of  rupture ".65  from  neck 

Character  of  broken  snrface silky 

Elongation  of  inch  sections ".14,  ".30*,  ".10 
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Marks,  $>*$ 

Diameter,  ".564. 

Sectional  area,  .25  square  iucb. 


No.  2654. 


|      Applii 

1 

TotaL 

>  Pounds. 

|         250 
1,250 
2,500 
3,760 
5,000 
6,260 
7,500 
7,750 
8,000 

3d  loads. 

Per  square 
ioon. 

Founds, 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,00*) 
42,000 
43.U00 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
XI,  WO 
81.000 
85,440 

Elongation 
por  inch. 

huh, 
0. 

.000200 
.000400 
.000567 
.000700 
.000900 
.001067 
.001133 
.001167 
.001200 
.001267 
. 001500 
.001600 
.001700 
.001800 
.002000 
.002333 
.002867 
.003367 
.004067 
.004733 
.006367 
.006167 
.007067 
.008167 
.009067 
.009833 
.011600 
.013667 
.016400 
.017500 
.019700 
.022333 
.026000  • 
.027067 
.030667 
.034067 
.038333 
.0433 
.0.-00 
.0507 
.0633 
.0700 
.  0033 
.1307 

Successive 
elongation 
per  Inch. 

Inch. 
0. 

.000200 
.000200 
.000167 
.000133 
.000200 
.000167 
.000066 
.000034 
.000033 
.000067 
.000233 
.000100 
.000100 
.000100 
.000200 
.000333 
.000334 
.000700 
.000700 
.000666 
.000634 
.000800 
.000900 
.001100 
.000900 
.000766 
.001667 
.002167 
.001733 
.002100 
.002200 
.002633 
.002667 
.002667 
.003000 
.003400 
.004266 
.001967 
.0067 
.0007 
.01160 
.0067 
.0233 
.0434 

Permanent 
set. 

Inch. 
0. 

.000033 
.000033 
.000033 
.000033 
.000067 
.000067 

Successive 

permanent 

not. 

Inch. 
0. 
.000033 

o°: 

0. 

.000034 
0. 

ttuuiurks. 
Initial  load. 

8,250 

8,600 

8,750 
9,000 

.000267 

.000200 

9.  250 

9,500 

9,760 

1U.000 

10,250 

10,500 

10,760 

11,000 

11.260 

11,500 
11,760 
12,000 
12,260 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 

.     16.000 

16,600 

17,000 

1    17,500 

!    18,000 

18,500 

!    18,000 

19,500 

20,1)00 
20,600 
21.000 
21,300 

Tensile  strength. 

General  nummary. 

■T>n»ilo  strength  per  square  inch  of  original  section pounds. .      85, 440 

Elastic  limit  per  square  inch  of  original  section do...      31,000 

Klongatiou  per  inch  after  rupture inch..      0.1007 

Elongation  per  inch  under  strain  at  elastic  limit do  ..    .001^7 

Reduction  in  diameter  at  iioitit  of  rupture do...  .104 

Boil  net  ion  in  area  after  rupture,  per  centum  of  original  section 33  5 

i'lMitton  ofruptnre 1  ".SO  from  ueek 

Character  of  broken  surface granular  ;  dull  eccon 1 1  ic  h\h>\ 

Blougation  of  inch  eections ".12.  ".26*,  ".12 
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No.  2655. 
Marks,  ]•»£ 
Diameter,  ".564. 
Sectional  area,  .25  square  iueh. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2, 500 

3,750 

5, 000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19,000 

19, 500 

20,000 

20,500 

21,000 

21, 010 


Per  square 
incl 


»qua 
eh. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
84,010 


Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Inch. 

0. 

.000200 
.000200 
.000200 
.000167 
.000133 
.000300 
.000067 
.000100 
.000066 
.000234 
.000133 
.000233 
.000300 
.000434 

,.000400 
.000666 
.000667 
.000667 
.000666 
.000834 
.000666 
.000867 
.000900 
.000900 
.000833 
.000900 
.002000 
.001834 
.002300 
. 002133 
.002500 
.002667 
.002833 
.003067 
.003600 
.003666 
.004967 
.0067 
.0067 
.0066 
.0100 
.0200 
.0400 
.0100 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Inch. 
0. 
.000200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000167 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000400 

.000600 

.000767 

.000900 

.001200 
.001267 

.000167 

. 001367 

.001433 

.001667 

.001800 
.002033 

.000600 

.  000433 

.002333 

.002767 

.  003167 

.003833 

.004500 

. 005167 

.005833 

.006667 

. 007333 

.008200 

.009100 

.010000 

.010833 

.011733 

.013733 

.015567 

. 017867 

.020000 

.022500 

.025167 

.028000 

. 031067 

.034667 

.038333 

.0433 

.0500 

.0567 

.0633 

.0733 

.0933 

.  1333 

.1433 



Central  summary. 

Teusilo  strength  per  square  inch  of  original  miction pounds..       84,040 

Elastic  limit  per  square  inch  of  original  section do  30  0<rf) 

Klougation  per  inch  after  rupture ." .'"'... .inch.!      0. 1000 

Klongutiou  per  inch  uuiler  strain  at  clastic  limit ". .*.*"..  do. ..    .  0012UJ 

Reduction  in  diameter  at  point  of  rupture do..!    *     .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section  .....". ". 33.5 

Position  of  rupture .WW" |  inch  from  neck 

Character  of  broken  surface granular;  dull  spot  at  circumference 

Elongation  of  inch  sections t , T ".14,  ".15,  ".28* 
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No.  265G. 

Marks,  »B«A.* 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 


999 


Applied  loads. 

Elongation 
per  inch. 

Total. 

Perftqu&re 

tiich. 

rowmi*. 

I*oundm. 

Inch. 

250 

J,  000 

0. 

1.25© 

5.000 

.000133 

2,500 

10,000 

.000233 

3,750 

15,000 

.000333 

5,000 

20,000 

.000467 

6.2SO 

25,000 

.000633 

7,500 

30,000 

.000800 

7,  75© 

31.000 

.000833 

8,000 

32,000 

.000867 

8.250 

33,000 

.000067 

8,500 

34,000 

.001033 

8,750 

35,000 

.001100 

0,000 

36,000 

.001167 

0.25O 

37,000 

.001287 

6,  500 

38,000 

.001400 

0,750 

39,000 

.001533 

io,  OOO 

40,000 

.001700 

lO.  t£5U 

41,000 

.001900 

10.5OO 

42,000 

.002100 

10,75© 

43,000 

.002433 

11,  OOO 

44,000 

.002967 

11,250     l         45,000 

.003433 

11, 500               46,000 

.004067 

11,750               47,000 

.004833 

1*00©     1         48,000 

.005667 

1!S,  2S0-    I         49,000 

.006433 

,     1'i.SOO     1         60,000 

.007400 

13,000 

52,000 

.009333 

ia,6«o 

54,000 

.011000 

14,000 

56,000 

.013000 

14.50O 

58,000 

.015000 

15,000 

00,000 

.017167 

15,500 

62,000 

.019667 

16,  OOO 

64,000 

.021700 

16.500 

66,000 

.024500 

17,000 

68,000 

.027333 

17,500 

70,000 

.030000 

18,000 

72,000 

.033333 

18,500 

74,000 

.0400 

10,000 

76,000 

.0467 

19,600 

78,000 

.0533 

20,000 

80,000 

.0600 

20,500 

82,000 

.0667 

21,000 

84,000 

.0732 

21.500 

86,000 

.0900 

21,780 

87,120 

.1233 

Successive 
elongation 
perlnch. 


Inch. 
0. 

.000133 
.000100 
.000100 
.000134 
.000166 
.000167 
.000033 
.000034 
.008100 
.000066 
.000067 
.000067 
.000100 
.000133 
.000133 
.000167 
.000200 
.000200 
.000333 
.000534 
.000466 
.000634 
.000766 
.000834 
.000766 
.000967 
.001933 
.001667 
.002000 
.002000 
.002167 
.002500 
.002033 
.002800 


.002667 

.003333 

.006667 

.0067 

.0066 

.0067 

.0067 

.0066 

.0107 

.0332 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000067 


.000407 


Successive 

permanent 

set. 


Inch. 


.000067 


.000400 


Remarks 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

TanHfle  strength  per  square  inch  of  original  section pounds..      87,120 

Elastic  limit  per  aquaro  men  of  original  section do...      36,000 

Elongation  per  inch  after  rapture inch..      0.1333 

Elongation  per  inch  under  strain  at  elastic  lim  it do...    .001167 

Reduction  in  diameter  at  point  of  rupture do...         .054 

Reduction  in  area  after  rupture,  per  centum  of  original  section 183 

Position  of  rnptore  — ....".15  from  neck 

Character  of  broken  surface granular;  dull  eccentric  spot 

Elongation  of  inch  sections ".08,  ".11,  ".21* 


Marks,  g*f 
Jjength,  5".007 

DiamPtAr    ".798. 


No.  087. 


Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Pur  square 
iiieh. 


Pound: 
1,000 
5.0C0 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45, 000 
50,000 
51,000 
62,  000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
08,000 
03,200 


Compres- 
sion pur 
inch. 


Inch. 
0. 
.000100 
.000267 
.000433 
.000000 
.000767 
.000033 
.001100 
.001233 
.001333 
.001500 
.001533 
.001567 
.001567 
.001600 
.001633 
.001633 
.001667 
.001700 
.001767 
.001833 
.001933 
.002167 
.002400 


.003267 
.003033 
.004833 
.005067 


Successive 
compres- 
sion pur 
iuou. 


Inch. 

0. 
.000100 

.  .000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000100 
.000167 
.000033 
.000034 

0. 
.000033 
.0000*3 

0. 
.000034 
.000033 
.000067 
.000J66 
.000100 
.000234 
.000233 
.000433 
.000434 
.000066 
.000900 
.001134 


Permanent 
get. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

pcriuauout 


Inch. 


Remarks. 


Initial  load. 


Static  limit. 


Ultimata  strength. 


General  summary. 

Elastic  limit  per  Hquaro  inch  of  original  section '. pounds. .        60, 000 

Compression  por  inch  undur  stress  at  elastic  limit inch . .    0. 001833 

Ultimate  strength  per  square  inch  of  original  section pounds..        93,200 

Maimer  of  failure triple  flexure 


TESTS   OF    IRON,    STEEL,    AND    OTUEK    MATERIALS. 
No.  G8S. 


1001 


Marks,  »£  * 

Length,  5".U04. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 

eiou  por 

inch. 

Successive 

compi*et)* 

sion  per 

Idou. 

Permanent 
set 

Successive 

permanent 

set 

KcumrkN. 
loitinl  load. 

Elliptic  limit 
Ultimate  Btrvugtb. 

TotaL 

Per  square 
inch. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25.000 
25.500 
28,000 
28,500 
27,000 
27.500 
28,000 
40,550 

1 
Poundt. 
1,000 
5,000 
10. 000 
15,000 
90,000 
35,000 
3O.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
•      52,000 
53,000 
54,000 
55,000 
56,000 
81,100 

Inch. 
0. 

.000100 
.000287 
.000433 
.000633 
.000833 
.001033 
.001200 
.001387 
.001667 
.001733 
.001833 
.001900 
.002033 
.002200 
.002533 
.003100 
.003300 
.003567 
.003733 
.004000 

Inch. 
0. 
.000100 
.000167 
.000166 
.000200 
.000200 
.000200 
.000167 
.000167 
.000300 
.000066 
.000100 
.000067 
.  000l«3 
.000187 
.000333 
.000567 
.000200 
.000267 
.000166 
.000267 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

.000033 

General  summary. 

Elastic  limit  por  square  inch  of  original  section pounds..        48,000 

Compression  per  inch  nnder  stress  at  elastic  limit inch..    O.OOIOOO 

Ultimate  strength  per  square  inch  of  original  section pouudM  .        81,100 

Manner  of  failure triple  flexure 


No.  089. 


Marks,  »*'M 

Leugth,  5".005. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Pound*. 

500 

2,500 

ft,  000 

7,500 

10,000 

12,  MO 

15.  000 

15,  500 

16,000 

16,500 

17,000 

17.500 

18,000 

18,5110 

10.01)0 

10,  MM) 

20,  000 

20,  500 

21,000 

y&,  iw» 


Per  square 
ineu. 


round*. 
1,000 
5,000 
10, 000 
15,000 
20,  000 
25,000 
30,000 
31,000 
32,000 
33,000 
34, 000 
35, 000 
36,000 
37, 000 
3rt.  000 
30, 000 
40,  000 
41,000 
42. 000 
76,320 


Compres- 
sion per 
men. 


Inch. 
0. 
.000067 
.000233 
.000400 
.000600 
.000767 
.001000 
.001067 
.  001133 
.001400 
. 001633 
.001867 
.002100 
.  0024X1 
. 003000 
.  003400 
.004100 
.004567 
. 005400 


Successive 
compres- 
sion per 
inch. 


Inch. 
0. 
.000067 
.000106 
.  000167 
.000200 
.000167 
.000233 
.000067 
.000066 
.000267 
.000233 
.000234 
.  000233 
.000333 
.000567 
.000400 
.000700 
.000467 
.000833 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


.000667 


Snccemive 

permanent 

sot. 


Inch. 


.000033 


.000634 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary. 

Y.VahUu  limit  per  sqparo  inch  of  original  section pound*..        32,00(1 

Compression  per  inch  under  stress  at  elastic  limit inch..     0. 00li:tf 

Ultimate  strength  per  Bquaro  inch  of  original  miction pounds . .        76, 320 

Manner  of  failure triple  flexure 
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No.  GOO. 

Marks,  »%' 

Length,  5".001. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 
Total. 


Pvmul*. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,  000 
17,500 
18.000 
18,  500 
19,000 
\'J,  500 
20,000 
JO.  500 
21,  ODD 
21,  500 
22,000 
22,500 
23,000 
40,200 


Per  square 
iucti. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40, 000 
41,000 
42,000 
43,  000 
44,000 
45, 000 
40,000 
80.520 


Com  pred- 
ion I 
incl 


HIOD  DVT 

eh. 


Inch. 
0. 
.000067 
.  000233 
.000400 
.000507 
.000733 
.000000 
.001067 
.001100 
.001333 
.0015(57 
.001833 
.  002067 
.  002433 
.002867 
.003300 
.  003833 
.001400 
.005000 


Successive 
compres- 
sion per 
inch. 


Permanent 
net. 


Inch. 
0. 

.000067 
.000106 
.000167 
.000167 
.000106 
.000167 
.  000167 
.000033 
.  000233 
.000234  ! 
.  000200 
. 000234 
.000366 
.001X34 
. 000433 
.000533 
. 000567 
.000600 


Inch. 


Successive 
permanent 


Inch. 


Remark*. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..       36,000 

Compression  per  inch  under  stress  at  plastic  limit inch..    0.001100 

ritiraate  strength  per  square  inch  of  original  section pound*..       80,520 

Mannerof  failure triple  tiexure 

Speciac  gravity  (outside) 7.8635 


1004       TE8T8   OF   1UON 


,    STEEL,    AND   OTIIEK    MATERIALS. 
No.  091. 


Length,  o".007. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  load*. 


Total. 


Per  square 


aqua 


Pounds. 

round*. 

500 

1,000 

2,500 

5,000 

5,000 

10,000 

7,500 

15,000 

10.000 

20,000 

12,500 

25,000 

15, 000 

30,000 

17,500 

35,000 

18,000 

30,000 

1H.MJ0 

37,000 

10,000 

38.000 

Iff.  500 

39,000 

'JO,  OtlO 

40.000 

2»,  r»oo 

41,000 

21,000 

42,000 

21,  500 

43,000 

2.',  000 

44,000 

2i,  500 

45,000 

2:1.000 

46,000 

40,740 

81,480 

Compres- 
sion per 
inoti. 

Inch. 
0. 
.000100 

Successive 
compres- 
sion per 
inch. 

- 

Inch. 
0. 

.000100 

.000167 
^000166 
W.  000167 
.000167 
.000166 
.000300 
.000134 
.000200 
.000333 
.000300 
.000333 
.000500 
.000407 
.000567 
.000466 
.000034 

Permanent 
set. 



Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000033 
.000133 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 
Initial  load. 

Elastic  limit 

.000267 





.000433 

.000600 

; 

.000767 

.000033 
.001233 
.001367 

.000033 
.000100 

.001567 

::::::::;:: 

.001900 

.002200 

.002533 

.003033 

.003500 

.004067 

.004533 

Ultimate  strength. 

.005167 

.006200          .001033 

;:;:.:. 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..        35.000 

Compression  per  inch  under  stress  at  elastic  limit    , inch..    0.001233 

Ultimate  strength  per  square  inch  of  original  section  pounds..        81,  480 

Manner  of  failure triple  flexure 

Specific  gravity  (inside) 7.S010 


JO 


''JieeZJiZZ^^0^' 
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No.  2647. 
Marks,  J2?;f 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.000200 
.000367 
.000533 
.00071)0 
.000867 
.  0010X1 
.001067 
.001133 
.001167 
.001200 
.001267 
.001300 
.001367 
.001467 
.002533 
.003000 
.003667 
.004433 
.005133 
.005700 
.006600 
.007367 
.009067 
.011000 
.013000 
.015067 
.017500 
.020000 
.022833 
.026000 
.020000 
.032667 
.0361167 
.0400 
.0500 
.0600 
.0667 
.0733 
.0067 
.1367 

Successive 
elongation 
por  inch. 

Inth. 

.000200 

.000187 

.000166 

.000167 

.000167 

.000166 

.000034 

.000066 

.000034 

.000033 

.000067 

.000033 

.000067 

.000100 

.OOlOttf 

.  01)0467 

.000607 

.  000766 

.000700 

.000567 

.000000 

.000767 

.001700 

.001933 

.002000 

.002067 

.  002433 

.002500 

.002833 

.003167 

.003000 

.003667 

.004000 

.003333 

.0100 

.0100 

.0067 

.0066 

.0234 

.0400 

Permanent 

set. 

Inth. 

1 

0. 

1- 

0. 
0. 
0. 

t 

0. 

Siicceasive 

permanent 

not. 

Remarks. 

Initial  load. 

• 

Elastic  limit 
Tensile  strength. 

Total. 

Per  an  oar© 
inch. 

Pounds. 
25» 
1.250 
2,560 
3.750 
5,000 
6,250 
7.500 
7,750 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,0*0 
33,000 
34,000 
•35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,001) 
42.000 
43,000 
44,000 
45.000 
46,000 
48,000 
50,000 
52.000 
54,000 
66,000 
58.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 

Inth. 
0. 

8.000 

8.250 

rt,  500 
8.750 
9,000 
9.250 
9,500 
9,750 
10.000 
10.250 
10.  WO 



1     10,750 

11,000 
11,250 
11,500 
12.0011 

12,500 

1    13,000 

1    13.600 

>    14,000 

14.500 

15,000 

1    15.500 

16,000 

l    16,500 

1    17.01)0 

17.500 

lx.noo 

18.500 
19.000 
19.500 
20.000 
?0.50O 

General  summary. 

Tenaile  strength  per  square  inch  of  original  section ponnda..      82,000 

Klaittic  limit  per  square  inch  of  original  soetion do...      37,000 

Klongarion  per  inen  after  rnptnro inch..      0.2000 

Motivation  por  inch  under  at  rain  at  clastic  limit: do...    .001367 

Reduction  in  diameter  at  point  of  rupture do...         .164 

R-diinHon  in  area  after  rnptii re,  per  centum  of  originnl  section 40.7 

rinitionnf  rnptnre 1".26  from  neck 

Charm-tor  of  hrokon  nnrface silky 

Elof  ignition  of  inch  floctiona..-.' ".08, "  26, ".  26* 
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TESTS  OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.   2G48. 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Successive 

permanent 

set. 

Inch. 
0. 

ToUI. 

Pounds. 
250 
1,250 
2,500 
3,  750 
5,  000 
6,250 

7,  500 
7,750 
8,000 

8,  2.V) 
8,  500 
8.750 
9,000 
0,  250 
0.500 
9, 750 

10.000 
10, 250 
10,  500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 500 
12,  750 
13, 000 
13, 500 
14. 000 
14,500 
15, 000 
15,  500 
16,000 
16,500 
17,  000 
17.  500 
]  8,lM)0 
18.500 
10,  000 
10,500 
20,000 
20,500 
21, 000 
21. 500 
22,000 
22.  500 

Per  square 
inch. 

Remarks. . 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
3ft,  000 
36,  000 
37, 000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,  000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61, 000 
52,000 
54,000 
50. 000 
58,000 
60,  000 
62,000 
64,000 
66,000 
68,  000 
70,000 
72,  000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 

Inch. 
0. 

.000233 
.000433 
.000633 
.000800 
.000067 
.001167 
.  001167 
.  001200 
.001233 
.001267 
.001300 
.001333 
.  001367 
.  001400 
. 001433 
.001467 
001500 
.  001533 
.001600 
.001667 
.001767 
.  002100 
.004133 
.004733 
.006367 
.005067 
.006667 
.007667 
.000267 
.  011033 
.012000 
.014833 
.016000 
.  010767 
.  021700 
.024333 
.027233 
.030167 
.034000 
.0367 
.0400 
.0467 
.  0567 
.0667 
.0767 
.0967 
.1367 

Inch. 

0. 
.000233 
.  000200 
.000200 
.000167 
.  000167 
.000200 

0. 
.000033 
.000033 
.000034 
.  000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000100 
.000333 
.002033 
.000600 
.000634 
.000600 
.000700 
.000000 
.001700 
.001766 
.001867 
.001033 
.  002067 
.002867 
.001933 
. 002633 
.002000 
.002034 
. 003833 
.0027 
.0033 
.0067 
.0100 
.0100 
.0100 
.  0200 
.0400 

Initial  load. 

"".606033" 

Elastic  limit 

Tensile  strength. 

General  sum  wart/. 

Tensile  strength  per  square  inch  of  original  section pound*  .      00  000 

Elasticlimit  per  nquare  inch  of  original  section do  44'ono 

Elongation  per  inch  after  rupture inch""      0*1967 

Elongation  per  inch  under  strain  at  clastic  limit .""l!"I!!."*!"."!\do  001607 

Reduction  in  diameter  at  point  of  rupture .".."„"  do  lfu 

Reduction  in  area  after  rupture,  per  centum  of  original  section  "."....." 47*  •> 

Portion  of  rupture..        ... \"mm .";".  [""'h'.ii  "from  neck 

Character  of  broken  surface  Hilky  ;  trace  of  granulation 

Elongation  of  inch  sections Jmm «  35*  «l3  «  iJJ 
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Marks,   »£i 


No.  2C49. 


-*i   MT,M 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


Appli 
Total. 

Povndt. 
2.'« 
1.250 
2.500 
3,750 
.7,000 
6, 230 
7.500 
7. 750 
8,000 
8.2M 
8,500 
8,750 
9,000 
0,250 
9,500 
9,750 

10,000 

10,250 

10,500 

10,  V4 

11,000 

11.500 

ed  leads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

So  or  fa  wive 

permanent 

set. 

Remarks. 
Initial  load. 

Mastic  limit 
Tenailo  strength. 

Per  square 
inch. 

Ponnds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,060 
37, 000 
:ih,  000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
40.000 
48.000 
50,000 
52,000 
51,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
80,400 

Inch. 
0. 
.000100 
.000267 
.000433 
.000600 
.000800 
.001033 
.001067 
.001100 
.  001133 
.001167 
.001200 
.  001267 
. 001300 
.  001367 
.  001467 
.005900 
.006333 
.007343 
.008100 
.009000 
.010933 
.012667 
.014933 
.017267 
.019700 
.022267 
.025400 
.028367 
.  032000 
.036033 
.0400 
.0467 
.0567 
.0667 
.0733 
.0900 
.1067 
.1467 
.2000 

Inch. 

0. 
.000100 
.000167 
.000166 
.000167 
.000200 
.000233 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000067 
.000100 
.004433 
.000433 
.001000 
.000767 

'  .000900 
.001933 
.001734 
.002266 
.002334 
.002433 
.002567 
. 003133 
.002967 
.  003633 
. 004033 
.003967 
.0067 
.0100 
.0100 
.0066 
.  0167 
.0167 
.0400 
.0533 

Inch. 
0. 

12,000 

12,500 
13,000 

13.500 

14,000 
14.500 
15,000 
15, 500 
16,000 
16,500 
17,000 
17,500 

■    18.000 

1    18,500 

19,000 

19,500 
]    20,000 

[    20,100 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  inch  after  rapture inch 

Elongation  per  inch  under  strain  at  elastic  limit do  , 

Italuction  in  diameter  at  point  or  rupture do. 

italnction  in  are a  after  rupture,  per  centum  of  original  section 

Position  of  rupture •     --•■ at  middle  of  atom 

rbaranter  of  broken  snrfaoe silky ;  trace  of  granulation  ;  opened  cracks  in  surface  of  statu 

Elongation  of  inch  sections ".18,  ".42*,  ".18 


80,400 

30.000 

0.2600 

.001467 

.144 

44.6 
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No.  2650. 
Marks,  iJ  ?;i 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Por  square 
inch. 

per Inch. 

Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7.500 
7, 750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,  500 
9,  750 
10,000 
10,  250 
10,  500 
10,750 
11,000 
11,250 
11,500 
12,000 
12,500 
13,000 
13,  500 
14,000 
14,500 
15, 000 
15,500 
16.000 
16,  500 
17,000 
17, 500 
18,000 
18,  500 
19,000 
19,500 
20,000 
20,200 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33, 000 
34,000 
35,000 
36,000 
37,000 
38. 000 
39,000 
40. 000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
48,  000 
50,  000 
52,  000 
54. 000 
56,000 
58,000 
60,000 
62,000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80.800 

Inch. 
0. 

.000233 
.000467 
.000633 
.000833 
.000967 
.001100 
.001167 
.001200 
.001267 
.001300 
.001367 
.001400 
.  001467 
.001500 
.001633 
.006600 
.  007100 
.  007807 
.008600 
.009367 
.010267 
.011307 
.013133 
. 015367 
.  017667 
.020267 
.022800 
.026000 
.  029100 
.032900 
.  036833 
.  0400 
.0467 
.  0533 
.0600 
.0700 
.0900 
.1067 
.1500 
.2167 

Inch. 
0. 

.000233 
.000234 
.000166 
.000200 
.000134 
.000133 
.000067 
.000033 
.000067 
.000033 
.000067 
.000033 
.000067 
.000033 
.000133 
.004907 
.000500 
.000767 
.  000733 
.000767 
.000900 
.001100 
.001766 
. 002234 
.002300 
.002600 
.002533 
.003200 
.003100 
.U038O0 
.003933 
.003167 
.0067 
.0066 
.0067 
.0100 
.0200 
.0167 
.0433 
.0667 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initial  load. 

"."0OOO33" 

Elastic  limit 

. 

1 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds         80  800 

Elastic  limit  per  square  inch  of  original  auction "*.         d„  ""      38O0O 

Elongation  ]terim.h  atu»r  nipt  11  ro inch         0  2700 

Elongation  por  inch  under  strain  at  elastic  limit ".""."..".".".".".."."".".  *.."."".     do         ,  001500 

Reduction  in  diameter  at  j»oint  of  rupture .............  a\o...  164 

Reduction  in  area  aftw  rnpttiro,  per  centum  of  original  section. ..   " 49  7 

Posiiionofriipture....   ""."". /.".".  i"!  8oYrom  neck 

Character  of  broken  surface silkv" 

Elongation  of  inch  sections V///./.V/."/."///////////.7///////"".i8,"""i3*  ".20 


TESTS   OF  IRON,   STEEL,   AND   OTHER   MATERIALS. 

No.  2651. 
Marks,  Vb 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


1009 


Applied  load*. 

Elongation 
per  inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Successive 

permanent 

eet. 

Remarks. 

Total. 

Per  square 
inch. 

Pimm&M. 
290 
1,290 
2,500 
3,750 
5,000 
6,250 
7.500 
7,750 
8.000 
8,290 
8.500 
8.750 
9,000 
0.250 
0.500 
0,750 
10.000 
10.250 
10,500 
10.750 
11.000 
11.290 
11.500 
12,000 
12,500 
13.000 
13.500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.0«J0 
18,500 
19,000 
19,500 
20,000 
20,100 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
3.%  000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
80,400 

0. 

.000067 
.000167 
.000300 

.000467 
.000683 
.000867 
.000000 

.000067 

.001038 

.001133 

.001800 

.002667 

.003533 

.004267 

.006038 

.005633 

.006267 

.007100 

.007000 

.008700 

.  009800 

.010467 

.012700 

.014733 

.016067 

.019500 

.022000 

.025033 

.028000 

.081667 

.035833 

.0400 

.0433 

.0533 

.0600 

.0700 

.0833 

.1033 

.1333 

.1767 

Inch. 
0. 

.000067 
.000100 
.000133 
.000167 
.000166 
.000234 
.000088 
.000007 
.000066 
.000100 
.000167 
.001307 
.000866 
.000734 
.000766 
.000600 
.000634 
.000833 
.000800 
.000800 
.001200 
.000667 
.002288 
.002083 
.002234 
.002688 
.002500 
.003083 
.002967 
.008087 
.003666 
.004667 
.0033 
.0100 
.0067 
.0100 
.0133 
.0200 
.0300 
.0434 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

1 

" 1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     80,400 

Elastio  limit  per  square  inch  of  original  section do...      34,000 

Elongation  per  inch  after  rupture inch..      0.2267 

Elongation  per  inch  under  strain  at  elastio  limit do...    .001183 

Redaction  in  diameter  at  point  of  rupture do...         .144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44.0 

Position  of  rupture at  middle  of  stem  ;  obliquo 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".39',  "46 

H.  Ex.  31 64 


'002  TESTS    OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  G89. 
Marks,  bt,'m 
Length,  5".005. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Pounds. 

500 

2,500 

5,  000 

7,500 

10,  000 

12,000 

15, 000 

15,500 

16,000 

16,500 

17,  000 
17. 500 
18,000 

1 8,  500 
19,000 
10,  500 
•jo,  000 

20,  500 

21,  000 
38, 160 


I'  M]UHI 

inch. 


Pounds. 

l.ooo 

5,000 
10,000 
15,000 
20,  000 
25,000 
30, 000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37, 000 
38,000 
3ft,  001) 
40, 000 
41,000 
42,  000 
70, 320 


Compres- 
sion per 
inch. 


Inch. 
0. 
.000067 
.000233 
.000400 
.000600 
.000707 
.  001000 
.001067 
.001133 
.001400 
. 001633 
.001867 
.002100 
.  002433 
.003000 
.  003400 
.004100 
.004567 
.  005400 


Successive 
compres- 
sion per 
inch. 


Inch. 
0. 
.000067 
.000106 
.000167 
.000200 
.000167 
.000233 
.000067 
.000066 
.000267 
.000233 
.000234 
.  000233 
.  000333 
.000567 
.000400 
.  000700 
.  000467 
.000833 


Permanent 
set. 


Sncceasive 

permanent 

get. 


Inch. 


.000033 


.000667 


Inch. 


.000033 


.000034 


Koniarks. 


Initial  load. 


Elastic  limit 


Ultimate  strength. 


General  summary, 

Elastic  limit  per  sqr are  inch  of  original  section pounds. .        32, 000 

Compression  per  inch  under  stress  at  elastic  limit inch..     0.001133 

Ultimate  strength  per  square  inch  of  original  section pounds..        76,320 

Manner  of  failure triple  flexure 


TESTS    OF    IKON,    STEEL,    AND    OTHER    MATERIALS. 

So.  COO. 

Marks,  *%%* 

Length,  5".()01. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


1003 


Applied  loadti. 


Total. 


Pound  m. 

rm 
2,  sou 

0,000 
7,500 
10,000 
12,500 
15.  000 
17.500 
18.000 
18.500 
19.000 
13,  500 
20.000 
JO.  500 
21,000 
21,  500 
22.000 
22,500 
23,  000 
40,200 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,  000 
25. 000 
30,000 
35,000 
30.000 
37, 000 
38,000 
30, 000 
40,000 
41,  (MM 
42. 000 
43,  000 
44.000 
45,000 
40,000 
80,520 


Compres- 
sion per 
inch. 


I  tick. 
0. 
.000067 
.  000233 
.000400 
.000567 
.000733 
.000000 
.001067 
.001100 
.001333 
.001507 
.001833 
.002067 
.002433 
.002867 
. 003300 
.003833 
.001400 
.005000 


I 


Successive 
compres-  ,  Permanent 
sion  per  set. 

inch. 


I 


Inch. 
0. 

.000067 
.000166 
.000167 
.000167 
.000166 
.000107 
.000167 
.000033 
.  000233 
.  000234 
.000266 
. 000234 
.  000306 
.000134 
.  000433 
.  0>M)533 
.  000507 
.000600 


Inch. 


Snt'cessive 

permanent 

set. 


Inch. 


Remark*. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..       30,000 

Compression  per  inch  under  stress  at  elastic  limit..... inch..    0.001100 

ntimate strength  per  square  inch  of  original  section pounds..       80,520 

Manner  of  failure triple  flexure 

Specific  gravity  (outside) 7.8635 


1004       TESTS    OF   JUON,    STEEL,    AND    OTHER    MATERIALS. 

No.  091. 

Marks,  *tfg 

Length,  5".007. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
iuoh. 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001233 
.001367 
.001567 
.001000 
.002200 
.002538 
.003033 
.003500 
.  004067 
.004533 
.005167 
.006200 

Successive 

coiuprtM- 

siou  por 

inch. 

Inch. 
0. 

.000100 
.000167 
^.000166 
^000167 
.000167 
.000166 
.000300 
.000134 
.000200 
.000333 
.000300 
.000333 
.000500 
.000407 
.000567 
.000466 
.000634 
.001033 

Permanent 
sot. 

Successive 

Total. 

Per  square 
inch. 

permanent                Kcniarks. 

net        1 

Poundt. 
600 
2,500 
5,000 
7,500 
10.000 
12,600 
15, 000 
17,600 
18,000 
18,500 
10,  (KM) 
10,500 
L'0,  0M> 
2M,  000 
21,000 
21,  500 
2.',  000 
23,  500 

23,000 

40, 740 

Pound*. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
36,000 
37,000 
38.000 

ao,  ooo 

40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
81,480 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000133 

Inch. 
0. 

Initial  load. 

1 

1 

.0000X1 
.000100 

Elastic  limit. 

1 

| 

i 

1 

Ultimate  streugth. 

General  summary. 

Elastic  limit  per  aquaro  inch  of  original  section poo  mis..        35,000 

Compression  per  inoh  under  stress  at  elastic  limit    , Itioli .  _    0.001233 

Ultimate  strength  por  square  inch  of  origlual  section  pounds. .        81,  480 

Manner  of  failure triple  Hex  urn 

Specific  gravity  (inside) 7.8610 


20"iSieel^.Z.2&fte  JYb.l-. 


<JcccJCeZ> 


<JKzz&&Z&  ewt^U^ 


H  Ex  *?/..„  49  2 


TESTS    OV    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  2C47. 
Marks,  #?;? 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 


1005 


Applied  loads. 

Elongation 
per  inch. 

Sncceasive 
elongation 
per  inch. 

Inch. 

.000200 

.000167 

.000166 

.000167 

.000167 

.000166 

.000034 

.000066 

.000034 

.000033 

.000067 

.000033 

.000067 

.000100 

. 001006 

.  000467 

.000667 

.000706 

.000700 

.000567 

.000000 

.000767 

.001700 

.  001933 

.002000 

. 002067 

.002433 

.002500 

.002833 

.003167 

.003000 

.003667 

.004000 

.003333 

.0100 

.0100 

.0067 

.0066 

.0234 

.0400 

Permanent 
set. 

Inth. 
0. 

0. 

0. 

!!• 

0. 
0. 
0. 
0. 
0. 
0 
0. 
0. 

Successive 
permanent 

SOt. 

Remarks. 
Initial  load. 

Elastic  limit 
Tensile  strength. 

t«*-  Nr 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
0,250 
7,500 
7,760 
8,000 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
31,000 
32, 0,>0 
33,000 
34,000 
'35, 000 
36.000 
37,000 
3a  000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 

Inch. 
0. 

.000200 
.000367 
.000533 
.000700 
.000867 
.001033 
.001067 
.001133 
.001167 
.001200 
.001267 
.001300 
.001367 
.001467 
.002633 
.003000 
.003667 
.004133 
.005133 
.005700 
.006600 
.007367 
.009067 
.011000 
.013000 
.015067 
.017600 
.020000 
.022833 
.026000 
.029000 
.032667 
.036667 
.0400 
.0500 
.0600 
.0667 
.0733 
.0967 
.1367 

Inch. 
0. 

8.250 

8.500 

8.750 

9,000 

9  250 

9,500 

9,750 

10.000 

10,250 

10.6110 

10. 760 

11,000 

11,250 

11,500 

12.000 

12,500 

13,000 

13.600 

14.000 

14.600 

i:::::::::::: 

i 

15.000 

I     15. 500 

1     16,000 

1     16,500 

17.000 

17,500 
IM.000 
18.500 
19,000 
19,500 
20,  (MM 
20.500 

General  summary. 

Tensile  strength  per aqnare  Inch  of  original  section pounds..      82,000 

Ktarttic  limit  per  square  inch  of  original  section do...      37,000 

Klongafion  per  inch  after  rnpturo inch..      0.2000 

Kloii^ation  per  inch  under  strain  at  elastic  limit: do...    .001367 

Reduction  in  diameter  at  point  of  rnpturo do...         .164 

Rj-dnrfion  in  area  after  rupture,  per  centnm  of  original  wet  ion 40.7 

Position  «>f  rnptnre 1  ".26  from  neck 

Hianwter  of  Uroken  an  rfsee silk  v 

Elongation  of  inch  sections....* ".08,  "26,  "•  26* 
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TESTS  OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  i°  £  ' 


No.  2648. 


Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Perm  anont 
act. 

Jaeh. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Successive 

permanent 

set. 

Remarks. . 

Total. 

Pound*. 
250 
1.250 
2,500 
3. 750 
5, 000 
6,250 
7.500 
7, 750 
8,000 
8,  250 
8,  500 
H.750 
9,000 
9,250 
9. 500 
9, 750 
10,000 
10, 250 
10,  500 
10. 750 
11.000 
11.250 
11,500 
11,750 
12,000 
12,260 
12,500 
12,750 
13, 000 
13,500 
14,000 
14,500 
15,  mw 

15,  500 

16.  000 

16,  500 
17.000 

17.  500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 

Per  sqnare 
inch. 

Pound*. 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,  000 
36,000 
37,  000 
38,000 
39, 000 
40, 000 
41,000 
42.000 
43.  000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
50,  000 
58,000 
60,000 
62,000 
64, 000 
66,000 
68,  000 
70,000 
72,  000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 

Inch. 
0. 

.000233 
.000433 
.600633 
.000800 
.000967 
.001167 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.  001367 
.001400 
.  001433 
.001467 
001500 
.001533 
.001600 
.001667 
.001767 
.002100 
.004133 
.004733 
.005367 
.005967 
.006667 
.007567 
.009267 
.  011033 
.012900 
.014833 
.016900 
.019767 
.021700 
.024333 
.027233 
.030167 
. 034000 
.0367 
.OtOO 
.0467 
.  0567 
.0667 
.0767 
.0967 
.1367 

Inch. 

0. 

.000233 
.000200 
.000200 
.000167 
.000167 
.000200 

0. 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000100 
.000333 
.002033 
.000600 
.000634 
.000600 
.000700 
.000900 
.001700 
.001766 
.001867 
.001933 
.  002067 
.002867 
.0019.13 
.  002633 
.002000 
.002934 
.003833 
.0027 
.0033 
.0067 
.0100 
.0100 
.0100 
.0200 
.0400 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strong!  h. 

.000033 

General  summary. 

Tensile  strength  per  sqn are  inch  of  original  section pound*  90  000 

Kasticlimitper«|iiaroinchof  original  section do  "  44  000 

fclougatioupor  inch  after  rupture inch"  0  19C7 

Elongation  per  inch  u  ml  or  strain  at  elastic  limit do  001667 

Reduction  in  diameter  at  point  of  rupture do"""  "       154 

Reduction  in  area  after  rupture,  p«*r  centum  of  original  "section .".*.".  .7.7       ." 47.  ' 

PoMition  of  rupturo '"'"TOfpom  nwk 

vuSwfS"  t**0 "•  -'-•■"•'-"-"•"- --".—•.v;;;;;;;;;;;.'.v;;.v.Hiiky ;  v™  «f  granulation 

Jfilongation  of  inch  sections J\  n  g£«  w  23  wjq 


TESTS    OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        1007 


No.  2649. 


Marks,   mb. i 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


— 

Elongation 

Total. 

Per  square 
inch. 

per  inch. 

Pounds. 

Pounds. 

Inch. 

ttO 

1,000 

0. 

1.250 

5,000 

.000100 

2.5(H) 

10,000 

.000267 

3,750 

15,  000 

.000433 

5,  0(10 

20,000 

.000600 

6, 250 

25,000 

.000800 

7.500 

30,000 

.001033 

7,  750 

31,000 

.001067 

8,noo 

32,000 

.001100 

8. -250 

33,000 

.  001138 

8,500 

34,000 

.001167 

8,750 

35,000 

.001200 

9.000 

30,000 

. 001267 

9.250 

37,000 

.001300 

9,500 

38,000 

.001367 

9,750 

30.000 

. 001467 

10,000 

40, 000 

.005900 

10,250 

41,000 

.006333 

10.500 

42,000 

.007343 

10,  7  .0 

43,000 

.008100 

11.000 

44,000 

.009000 

11,500 

40,000 

.010933 

12,000 

48,000 

.012667 

12,500 

50,000 

.014033 

13,000 

52,000 

.017267 

13.500 

51,000 

.019700 

14,000 

50,000 

.022267 

14,500 

58,000 

.025400 

15,000 

60,000 

.028367 

15,  500 

62,000 

.032000 

10,000 

64,000 

.036033 

1H.5U0 

66,000 

.0400 

17, 000 

68,000 

.0467 

17,500 

70,000 

.0567 

18,000 

72,000 

.0667 

18,500 

74,000 

.0733 

19,000 

76,000 

.0900 

19,500 

78,000 

.1067 

20,000 

80,000 

.1467 

20,100 

80,400 

.2000 

Successive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000200 
.000233 
.000034 


.000033 

.000034 

.000033 

.000067 

.000033 

.000067 

.000100 

.004433 

.000433 

.001000 

.000767 

.000900 

.001933 

.001734 

.002266 

.002334 

.002433 

.002567 

.  003133 

.002967 

. 003033 

.004033 

.003967 

.0067 

.0100 

.0100 

.0066 

.0167 

.0167 

.0400 

.0533 


Permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


Remark  a. 


Initial  load. 


Flastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .      80, 400 

Elastic  limit  per  square  inch  of  original  section do. ..      39.000 

Elongation  per  inch  after  rupture inch..      0.2600 

Elongation  per  inch  under  strain  at  elastic  limit do  ..    .001467 

Reduction  in  diameter  at  point  of  rupture do. . .  .144 

Reduction  in  area  after  rupture,  j>er  centum  of  original  section 44. 6 

Position  of  rupture at  middle  of  stem 

f'baraeter  of  broken  snrfare silky ;  trace  of  granulation  ;  opened  cracks  in  surface  of  stem 

Elongation  of  inch  sections ' ".18.  ".42«,  ".18 


1008        TESTS   OP    IRON,    STEB7,,    AND   OTHER    MATERIALS. 

No.  2G50. 
Marks,  JJ*£ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Saceeoflive 

elongation 

per  inch. 

Permanent 
set. 

Sncceasive 

permanent 

net. 

Remarks. 

Total. 

Por  sanare 
inch. 

round*. 
260 
1,250 
2,500 
3,750 
5,000 
6,260 
7.500 
7, 750 
ft,  000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,500 
9,  7M 
10,000 
10,  250 
10,  500 
10,760 
11,000 
11,250 
11,500 
12,000 
12, 500 
13, 000 
13,  500 
14,000 
14,500 
15, 000 
15,  500 
10,000 
16,500 
17.000 
17, 500 
18,000 

18,  500 
19,000 

19,  500 
20,000 
20,200 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31, 000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38, 000 
39,000 
40.000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50.000 
52,000 
54.000 
56,  000 
58,000 
60,000 
02,  000 
61,000 
66,000 
68,000 
70.0(H) 
72,000 
74,000 
76,000 
78,000 
80,000 
80,800 

Inch. 
0. 

.000233 
.000467 
.000633 
.000833 
.000967 
.001100 
.001167 
.001200 
.001267 
.001300 
.001367 
.001400 
.  001467 
. 001500 
.001633 
.000600 
.007100 
.007807 
.008000 
.009:167 
.010267 
.011367 
.013133 
. 015367 
.  017667 
.  020267 
.022800 
.026000 
.020100 
. 032900 
.036833 
.0400 
.  0107 
.  0533 
.0600 
.0700 
.0900 
.1067 
.  15(10 
.2167 

Inch. 

o. 

.000233 

.000234 

.000106 

.000200 

.000134 

.000133 

.000067 

.000033 

.000067 

.000033 

.000067 

.000033 

.000067 

.0000.13 

.0001.13 

.004967 

.000500 

.000767 

.  000733 

.000767 

.000900 

.001100 

.001766 

.  002234 

.002300 

.002600 

.002533 

.003200 

.003100 

.1103800 

.003933 

.003167 

.0067 

.0066 

.0067 

.0100 

.0200 

.0107 

.0433 

.0607 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initial  load. 

.000033 

1 

I 

Elastic  limit. 

1 

■ 

1 

1 

, 

1 

1 

Tonsil©  strength.              I 

1 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section nonnda         80  800 

KaHtielimitiwrRniiaroinchoforiginaUoction ponnna..      w.jw 

Elongation  per  inch  after  rupture irw'h         0  :>700 

Elongation  per  inch  under  strain  at  elastic  limit .".WWW*." Jt„     "      ooiieO 

Reduclifin  in  (HaniHiir  at  )Hii nt  nf  rupture do  161 

Kednetinn  in  area  after  rnptnro,  per  centum  of  original  section." 49  7 

PoHttwn  of  rupture \W'ak'r~*~.  S^h 

Omracter  of  broken  surface WW  ." '  Pufv 

Elongation  of  inch  sections V/.  ".".v."..".".".".".'..".'."/."."."."."".".*.".".".".".  ".".""".18  ''43*  "'.20 


TE8T8   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1009 


Marks,  Viu 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  2651. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Successive 
permanent 

set. 

Inch. 
0. 

Remark*. 
Initial  load. 

Elastio  limit. 
Tensile  strength. 

Total 

Per  square 
Inch. 

Pound*. 
250 
1,280 
2.500 
3,750 
6,000 
6,250 
7,600 
7.750 
8.000 
8,250 
8.500 
8.750 
9.000 
9.250 
9.500 
9.750 
10.000 
19,25(1 
10,500 
10.750 
11.000 
11.250 
11,600 
12,000 
12,500 
13.000 
13.500 
14.000 
14,500 
15, 000 
15,600 
16,000 
16,500 
17,0110 
17,500 
18.0*10 
18,500 
19,000 
19,500 
20,000 
20.100 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
48,000 
50,000 
52,000 
54,000 
58,000 
58,008 
80,000 
62,000 
64.000 
66.000 
88,000 
70.000 
72,000 
74,000 
78,000 
78,000 
80,800 
80,400 

Inch. 
0. 

.000087 
.000167 
.800880 
.000467 
.000883 
.000887 
.000900 
.000987 
.001038 
.001133 
.001800 
.002687 
.008533 
.004287 
.006038 
.006633 
.008887 
.007100 
.007900 
.008700 
. 009900 
.018487 
.012700 
.014733 
.018987 
.019500 
.022000 
.025033 
.028000 
.031867 
.035833 
.0480 
.0433 
.0533 
.0800 
.0700 
.0883 
.1033 
.1333 
.1787 

Inch. 
0. 
.000087 
.000100 
.000183 
.000167 
.000188 
.000234 
.000088 
.000087 
.000086 
.000100 
.000167 
.001387 
.000888 
.000734 
.000768 
.000800 
.000834 
.000833 
.000800 
.000800 
.001200 
.000667 
.002288 
.002083 
.002284 
.002588 
.002500 
.003083 
.002987 
.008867 
.003886 
.004867 
.0033 
.0100 
.0087 
.0100 
.0133 
.0200 
.0300 
.0434 

i 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      80,400 

Elastic  limit  per  square  inch  of  original  section do...      34,000 

Elongation  per  inch  after  rapture inch..      0.2267 

Elongation  per  inch  nnder  strain  at  elastio  limit do...    .001183 

Redaction  in  diameter  at  point  of  raptare do...         .144 

Redaction  in  area  after  rupture,  per  centum  of  original  section ....         44.0 

Position  of  ruptnre at  middle  of  stem  ;  oblique 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ",13,  ".30,  ".16 

H.  Ex.  31 64 


1010       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  682. 

Marks,  £?;? 

Length,  5".0O4. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
Inch. 

Successive 
compres- 
sion per 
in  en. 

Permanent 
set. 

Sncoessive 

permanent 

sot 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
2Q.00O 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
40,800 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
81,000 

Inch. 

0. 

.000100 
.000267 
.  000433 
.000600 
.000767 
.000900 
.000933 
.000967 
.001000 
.001033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001333 
.001333 
.001400 
.001500 
.001567 
.001633 
.001767 
.001933 
.  002167 
.  002567 
.002867 
.005000 
.005667 
006167 

.  .006867 
.  007733 

Inch. 

0. 
.000100 
.000167 
.000166 
.000167 
.000167 
.000138 
.  000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000100 

0. 
.000067 
.000100 
.000067 
.000066 
.000134 
.000166 
.000234 
.000400 
.  000300 
.002133 
.000667 
.  0005U0 
.000700 
.000866 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

huh. 
0. 

Initial  load. 

! 

Elastic  limit 
Ultimate  strength. 

General  summary, 

Elastic  limit  per  square  inch  of  original  section pounds..      45,000 

Compression  per  inch  under  stress  at  elastio  limit inch..  0.001633 

Ultimate  strength  per  square  inch  of  original  section pounds..      81.600 

Manner  of  failure triple  flexure 


TESTS   OF   IKON,    STEEL,    AND   OTHER   MATERIALS. 

No.  683. 

Marks,  Eft* 

Length,  5".005. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


1011 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 

compres- 

sioD  per 

inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks, 

Total 

Per  square 
inch. 

Pounds. 
500 

2,500 
5,000 
7,500 
10.000 
12,500 
15,000 
15,500 
16.000 
16,  M» 
17,000 
17,500 
18.000 
18,500 
19.000 
19,600 
20.000 
20,  .'00 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
24.500 
25,000 
25,600 
26,000 
26,500 
27,000 
27,600 
28,000 
43,200 

Pound*. 
1,000 
5,000 
10.0U0 
15.000   . 
20.000 
2S.000 
30,000 
31,000 
32,000 
33.000' 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
M.000 
61,000 
53,000 
64,000 
66.000 
66,090 
86,400 

'  Inch. 

0. 

.000133 
.000333 
.000500 
.000667 
.000833 
.001000 
.001000 
.001033 
.001033 
.001067 
.001133 
.001167 
.001167 
.001167 
.001233 
.001267 
.001300 
.001300 
.001333 
.001367 
.001433 
.001467 
.001500 
.001833 
.002600 
.003200 
.003687 
.004267 
.004833 
.005333 
.006000 
.006600 

Inch. 

0. 

.000133 
.00.200 
.000167 
.000167 
.000166 
.000167 

0. 
.000033 

0. 
.000034 
.OOOOOO 
.000034 

0. 

0. 
.000066 
.  000(134 
.000033 

0. 
.000033 
.000034 
.000006 
.000034 
.000033 
.000333 
. 000767 
.000600 
.000467 
.000600 
.000666 
.OOOdoO 
.000667 
.000600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

General  summary. 

Klastfo  limit  per  square  inch  of  original  section pounds..       47,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001600 

Ultimate  strength  per  square  inch  of  original  section pounds..       86,400 

rof  failure triple  flexure 


1012         TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  684 

Marks,  ^'.i 

Length,  5".007. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 

compres- 

sioi  per 

inch. 

Permanent 

set. 

Successive 
permanent 

set. 

Remarks. 

TotaL 

Per  square 
Inch. 

Poundt. 
600 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
18,000 
18,600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
25,000 
36,900 

Poundt. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36.000 
37,000 
8H.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
73,800 

Inch. 
0. 
.000100 
.000300 
.000467 
.000633 
.000800 
.001000 
.001300 
.001333 
.001500 
.004500 
.004933 
.005600 
.006100 
.006667 
.007333 
.008100 
.008833 
.009633 
.010367 
.011333 
.  012167 
.012967 

Inch, 
0. 

.000100 
.000200 
.000167 
.000166 
.000167 
.000200 
.000300 
.000033 
.000167 
.003000 
.000433 
.000567 
.000600 
.000567 
.000666 
.000767 
.000733 
.000800 
.000734 
.000986 
.000834 
.000800 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000100 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strength. 

""."oooioo" 

General  summary. 

Elastio  limit  per  square  inch  of  original  section pounds..        36,000 

Compression  perinch  under  stress  at  elastic  limit inch..    0.001333 

Ultimate  strength  per  sqnare  inch  of  original  section pounds..        73,800 

p  of  failure triple  flexure 


TESTS  OF  IRON,   STEEL,   AND   OTHER   MATERIALS. 

No.  685. 
Marks,  W 
Length,  5".001. 
Diameter,  ".798. 
'  Sectional  area,  .50  square  inch. 


1013 


Applied  load*. 

Compres- 
sion per 
inch/ 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 
permanent 

set 

Remarks. 

TotaL 

Per  square 
inch. 

PoundM. 
500 

2.500 
5,000 
7,500 
10,000 
12.500 
15,000 
17,500 
18,000 
18,000 
18,000 
18,500 
20,000 
29,500 
21,000 

21,500 
22.000 
22,500 
28,000 
85,850 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37.000 
38.000 
30,000 
40,000 
41,000 
42,000 

43,000 

44,000 
45,000 

46,000 
71,700 

Inch. 
0. 

.000100 
.000267 
.000467 
.000600 
.000767 
.000033 
.001138 
.001167 
.001200 
.001233 
.001800 
.001883 
.001867 
.001400 
C   .001600 
\    .005507 
.007167 
.007083 
.008867 

Inch. 
0. 

.000100 
.000167 
.000200 
.000188 
.000167 
.000106 
.000200 
.000084 
.000033 
.0H0033 
.000067 
.000038 
.000084 
.000033 
.000100 
.004067 
.001600 
.000700 
.000484 

Inch. 
0. 
0. 
0. 
». 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..       42,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001400 

TOtiauto  strength  per  square  inch  of  original  section pounds..       71,700 

Manner  of  failure. triple  flexure 


1014  TESTS   OF   IBON;    STEEL,    AND   OTHER   MATERIALS. 

No.  GS6. 
Marks,  *lfi* 
Length,  5".007. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Inch. 
0. 

.000067 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000083 
.  00(034 
.000033 

Permanent 
set 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Successive 

permanent 

set. 

1 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
500 
2,500 
6,000 
7,500 
10,000 
12,600 
15,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
23,500 
26,000 
36,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
72,200 

Inch. 
0. 

.000067 
.000233 
.000400 
.000567 
.000733 
.000900 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

"V000633" 

.004067    I      .002767 
.  004067           -  flMKMO 

.005700 
.006900 

.000733 
.001200 

.  General  summary. 

Elastic  limit  per  sqnare  inch  of  original  section pounds..       42,000 

Compression  per  inch  under  stress  at  elastio  limit inch..    0.00l3iNi 

Ultimate  strength  per  square  inch  of  original  section pounds..       72,200 

Manner  of  failure triple  flexure 

Specific  gravity 7.8677 


SPECIMENS  FROM  WBITWORTH  STEEL  TRUNNION  HOOP 


FOR 


10-INCH  STEEL  B.  L.  RIFLE  NO.  1. 
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70  \?feel3?.  I,.  /&ffe*M>. :/. 


27VZtt7TZOTt^2loOJ? . 


H  E*  ^/..49  2 


*****», 


gT8   OF  IB0N>   gTEELj   AND  otHEE  MAI 


**0*_ WHTTWOETH  8TEEL  TEUVBIO: 
Z»CH  STEEL  B.  I.  BTFLE  HO.  1. 


"""tanga,  ^5  Sqaare  inch. 


No.  2746. 


**»»■ 


Si 


toll. 


Pound*. 
1.000 

5,ooo 
10,000 

20.000 

25.  OOO 
30,000 

32;  000 
so.***! 

40i  OOO 

+1.000 

43.  O00 
44.00O 
46^000 

47.000 

49.  000 

Ess 

£$ 


.  000117 


_   0€MJ^**3 


.  ooaomv 

€*4*I  1  OO 
"   OO  t  »  f*^ 

Si  p*1 

-   UCf22«7 

_    4  M  >  - .»  1   -*** 

oot^s! 

<»  1  ^"^^JX 

o  t  -*  *  **  * 

"  o;tr*** 
o&i^ 

".OOOO 

o»^ 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000117 
.000116 
.000167 
.000183 
.000*200 
.000200 
.000034 
.000033 
.000050 
.000067 
.000033 
.000067 


.OOOOaO 

.000100 

.000100 

.000184 

.000200 

.000250 

.000383 

.000517 

.000533 

.000800 

.000633 

.001034 

.001833 

.002867 

.001833 

.001667 

.002333 

.002500 

.002417 

.002750 

.004133 

.0034 

.0033 

.0033 

.0067 

.0067 

.0083 

.0150 

.0200 


Permanent 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000050 


Soeeeaaive 
permanent 

set. 


Inch. 


.000050 


S*S^y^S^*^*5i*  ^^ttp^o*0-  P°r  centam  of  original  section 
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No.  2747. 
Marks,"*;** 
Diameter,  ".504. 
Sectional  area,  .25  square  Inch. 


Applf 
ToUl. 

sd  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Per  square 
incli. 

Pounds. 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7,50»l 
7.750 
8.000 
8,250 
8,500 
8.  7..0 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,360 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.  000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,440 

Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000800 
.000983 
.001000 
.001050 
.  001083 
.001133 
.001150 
.001217 
.001250 
.001300 
.001333 
.001383 
.001450 
.001500 
.001600 
.001817 
.002133 
.002683 
.003167 
.004000 
.004700 
.005833 
.006750 
.007833 
.008800 
.009833 
.     .011667 
.014050 
.016333 
.018833 
.021333 
.024167 
.0283 
.0317 
.0360 
.0383 
.0450 
.0500 
.0600 
.0683 
.0883 
.1317 

Inch. 
0. 
.000117 
.000166 
.060167 
.000167 
.000183 
.000183 
.000017 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

i 

.000050 
.000033 

.000050 

.000017 

.000067 

.000033 

.000050 

.000033 

.000050 

.000067 

.000050 

.000100 

.000217 

.000316 

.000550 

.000484 

.000833 

.000700 

.001133 

.000917 

.001083 

.000967 

.001033 

.001834 

.002383 

.002283 

.002500 

.002600 

.002834 

.004133 

.0034 

.0033 

.0033 

.0067 

.0050 

.0100 

.0083 

.0200 

.0434 

.000017 

.000017 

Elastic  limit. 

» 

Tensile  strength. 

1       "  "  " 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.-      85,440 

filastio  limit  per  square  inch  of  original  section do...      42,000 

Elongation  per  inch  after  rapture inch..      0.1733 

Elongation  per  inch  nnder  strain  at  elastic  limit    do...    .001500 

Reduction  in  diameter  at  point  of  ruptnre do  ..  .204 

Rednctionin  area  after  rupture,  per  oentnm  of  original  section 59.8 

Position  of  rapture 2".  10  from  nock 

character  of  broken  surface silky 

lot  inch  section* , ",09,  ".43*.  ".17, ".11,  ".14, 'Ml 
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No.  2748. 


Marks,10?;™ 

Diameter,  '".564. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set* 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

1,250 

2,500 

3,7.riO 

5.0(4) 

6,250 

7,500 

7,750 

8.000 

8,250 

8.500 

8,750 

9.000 

ft,  250 

ft,  500 

ft,  750 

10,000 

10,250 

16,500 

10.750 

11,000 

11.250 

11,500 

11,750 

12.000 

12,250 

12,500 

13.000 

13,500 

14,000 

14.500 

15,000 

15,500 

16,  QUO 

1(1.500 

17,500 

17.50D 

18,000 

18,500 

19, 000 

19.500 

19,880 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
79,520 

Inch. 
0. 

.000150 
.000317 
.000483 
.000850 
.000817 
.001050 
.U0U00 
.001167 
.  001217 
.001283 
.001333 
.001500 
.001633 
.001833 
.0U2167 
.002700 
.003133 
.003883 
.004583 
.005417 
.006267 
.007183 
. 008267 
.009517 
.  010417 
.011417 
.  013717 
.  015017 
.018583 
.021167 
.024250 
.0283 
.  0317 
.0350 
.0383 
.0467 
.0533 
.0617 
.0717 
.0917 
.1367 

Inch.- 
0. 
.000150 
.000167 
.000166 
.000167 
.000167 
.000233 
.000050 
.000067 
.000050 
.000066 
.000050 
.000067 
.000133 
.000200 
.000334 
.000533 
.000433 
.000750 
.000700 
.000834 
.000850 
.000916 
.001084 
.001250 
.000800 
.001000 
.002300 
.002200 
.002666 
.002584 
.003083 
.004050 
.0034 
.0033 
.0033 
.0084 
.0066 
.0084 
.0100 
.0300 
.0450 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000083 

.000083 

""."oooiw" 

""."oooioo" 

General  summary, 

TtiMile  strength  per  sqnare  inch  of  original  section pounds..     79,520 

KUutie limit  per square  inch  of  original  section do...      35,000 

Kloogatlon  per  inch  after  rupture .inch..      0. 1833 

Motivation  per  inch  under  strain  at  elastic  limit do...    .001333 

Induction  in  diameter  at  point  of  rupture do...         .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 57.0 

Portion  of  rupture |  inoh  from  neck 

(liaraoter  of  broken  anrfkoe silky 

Kkmgation  of  inoh  sections ",43V'.16,".15,".13,".ll,".l* 
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No.  2749. 
Marks,  10^H 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
250 
1,260 
2,600 
8,750 
6,000 
6,250 
7,500 
7,750 
8,000 
8,250 
8,600 
8,750 
9,000 
9,250 
9.500 
9,750 
10,000 
10,280 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,600 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,500 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,600 
19,000 
19,500 
20,000 
20,500 
20,980 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
38,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
64,000 
66,000 
58,000 
68,000 
80,000 
82,000 
64,000 
86.000 
88,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,920 

Inch. 
0. 

.000117 
.800283 

.000460 
.000617 
.000788 
.000967 
.001000 
.001033 
.001067 
.001117 
.001167 
.001183 
.001217 
'    .001287 
.001300 
.001388 
.001887 
.001417 
.001450 
.001550 
.002283 
.008500 
.004183 
.006750 
.007187 
.009750 
.011187 
.011838 
.012167 
.013167 
.014167 
.015200 
.017500 
.020000 
.022500 
.025000 
.0288 
.0317 
.0350 
.0383 
.0450 
.0500 
.0567 
.0067 
.0883 
.1287 

Inch. 
0. 

.000117 
.000188 
.000167 
.000107 
.000188 
.000184 
.000033 
.000033 
.000034 
.000050 
.000050 
.000016 
.000034 
.000050 
.000088 
.000033 
.000034 
.000050 
.000033 
.000100 
.000683 
.001287 
.000683 
.000667 
.001417 
.  002583 
.001417 
.000686 
.000334 
.001000 
.001000 
.001033 
.002300 
.002500 
.002500 
.002500 
.0033 
.0034 
.0033 
.0033 
.0087 
.0050 
.0067 
.0100 
.0166 
.0434 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  eummary. 

Tensile  strength  per  sqoare  ineh  of  original  section pounds..     83,920 

Elastic  limit  per  sooare  inch  of  original  section .7..d©...      48,000 

Elongation  per  ineh  alter  rapture inch..      0.1750 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001460 

Redaction  in  diameter  at  point  of  rupture do...         .194 

Redaction  in  area  after  rupture,  per  centum  of  original  section 67.0 

Position  of  rupture 1".90  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections m»y//.llll't\li't't','ii*\''',^,,Sl1  ""ii,  ".12 


STEEL  SPECIMENS  FROM  HOOPS 


FOR 
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STEEL  SPECIMENS  FROM  HOOPS  FOB  10-INCH  STEEL  B.  L.  RIFLE 

HO.  1. 

No.  2678. 
Marks,  10T%A* 
Diameter,1  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Per  sonar© 
inch. 


Pounds. 
250 
1,250 
2,500 
3,750. 
5.000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
15,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,060 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
63,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,240 


Elongation 
per  Inch 


Inch, 
0. 

.000167 
.000300 
.000650 
.000717 
.000933 
.001133 
.001267 
.001433 
.001667 
.001760 
.001800 
.001850 
.001900 
.001933 
.001967 


.002100 

. 003167 

.006567 

.007333 

.008750 

.010333 

.011833 

.  013183 

. 014917 

.016683 

.018433 

.020517 

.022500 

.0250 

.0283 

.0300 

.0333 

.0867 

.0383 

.0417 

.0467 

.0517 

.0600 

.0700 

.0867 

.1050 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000167 
.000183 
.000250 
.000167 
.000216 
.000200 
.000134 
.000166 
.000134 
.000183 
.000050 
.000050 
.000050 
.000033 
.000034 
.000033 
.000033 
.000067 
.001067 
.002400 
.001766 
.001417 
.001583 
.001500 
.001350 
.001734 
.001766 
.001750 
.002084 
.001983 
.0025 
.0033 
.0017 
.0033 
.0034 
.0016 
.0034 
.0050 
.0060 
.0083 
.0100 
.0167 
.0183 


Permanent 

set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000050 
.000050 
.000067 


Successive 
permanent 


Inch. 


.000017 
.000030 


.000017 


Remarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ...I pounds..    104,240 

Elastic  limit  per  square  inch  of  original  section do...      68,000 

Elongation  per  incn  after  rupture inch..      0.1400 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002100 

Reduction  in  diameter  at  point  of  rupture do...         .134 

Reduction  in  area  after  rupture,  per  oen  turn  of  original  section 41.9 

Position  of  rupture 2".80  from  neck 

Character  of  broken  surface silky 

Eongatiouof  inch  sections  ., "03,  "42,  ".32*,  ".10,  ".09,  ".08 
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TESTS  OF   1BON,  STEEL,  AND   OTHEK   MATEBIAL8. 

So.  2681. 

Marks,  ,(W 

Diameter,  '".564. 

Sectional  area,  .25  square  inch. 


1025 


1 

,      Applied  loads. 

1 
1 

.  Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Sncoessrre 

permanent 

set. 

Bemarks. 

I    Total. 

I 

Per  square 

iDCh. 

Povrnd*. 

250 

1.26U 

2.500 

3,750 

5,000 

6,290 

7,500 

8,750 

.    10,000 

11,250 

12,500 

12,760 

13,060 

12,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

10,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19,000 

19,500 

20.000 

20,500 

21,000 

21,500 

22.000 

22,500 

23,000 

23,500 

24.000 

24,460 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
67,000 
58,000 
59,000 
00,000 
02,000 
04,000 
06,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
90,000 
97,840 

0. 

.000117 
.000300 

.000407 

.000017 

.000783 

.000967 

.001183 

.001800 

.001450 

.001067 

.001683 

.001717 

.001750 

.001800 

.001833 

.000238 

.006733 

.007617 

.008338 

.009207 

.011107 

.012750 

.014087 

.010333 

.018388 

.020500 

.022900 

.025000 

.027500 

.030300 

.0133 

.0368 

.0400 

.0450 

.0500 

.0607 

.0007 

.0800 

.1133 

Inch. 
0. 

.000117 
.000183 
.000167 
.000150 
.000106 
.000184 
.000108 
.000167 
.000159 
.000217 
.000010 
.000034 
.000033 
.000060 
.000033 
.004400 
.000500 
.000884 
.000710 
.000934 
.001900 
.001588 
.  001917 
.001006 
.002000 
.002107 
.002000 
.002500 
.002600 
.002700 
.0031 
.0025 
.0042 
.0060 
.0050 
.0007 
.0100 
.0133 
.0833 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

o. 

lnth. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

, 

r 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      97,840 

Elastic  limit  per  square  inch  of  original  section do...      55,000 

Kloogation  per  Inch  after  rupture inch..      0.1087 

Ktoogation  per  inch  under  strain  at  elastic  limit do...    .001838 

Reduction  in  diameter  at  point  of  rupture do...         .104 

Seduction  in  area  after  rupture,  per  centum  of  original  seotion 49.7 

Position  of  rupture. 8$  inches  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".07,  'Ml,  ".38\  ".20,  ".14,  ".10 

H.  Ex.  31 85 
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No.  2777. 

j   Marks,  «>&*•  ^ 

1   Diameter,  "ML 


Sectional  area,  .25  square  inch. 


Appliedloads. 

Elongation 
per  Inch* 

Inch.      1 
0. 
.000100 
.0005 
.0004 
.0001 
.000750 

.oootua 

.0011*3 
.001234 
.001100 
.00l?*l 
,001*17 

^itm 

\  00l<*1 
.001717 
.001750 
.001783 
.001817 
.001867 
.001900 
.002500 
.005633 
.007250 
.008933 
.010450 
.012167 
.013833 
.015700 
.017667 
.019333 
.021333 
.023667 
.026000 
!       .  0«>8M7 

< 

tatcessive  !>•„„.,__,_*  * 
elongation   p«™«"nt  , 
per  inch.           •eu 

Successive 

>ermaneni 

aet 

In*h> 

0, 

1 

Remarks.            1 

I 

Talal. 

Per  square 
inch. 

_____ 

P*md$. 
1,000 
5,000 

10.  coo 

15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
4JV.O00 
50,  Olio 
fiJLOOO 
&2,G0i 

m,  woo 

*4,  M 

fctt,  Mi  if 
ft?t  fcXKi 
&Kr  UOO 
Ml.  OLHJ 
0*1,000 
CI  OlMI 

64i  000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.010 
86,000 

Pound*. 
250 
1,260 
2,500 
3,780 
6,000 
0,250 
7,600 
8,760 

... 

Inch. 
0. 
.000100 
.000107 
.000100 
v 000150 
tOOOlOt 
.00018$ 
.000150 
.000160 

xOOoSl 

.000033 

.000033 

.000034 

.000033 

.000033 

.000034 

.000050 

.000033 

.000600 

.003333 

.001417 

.001683 

.001517 

.001717 

.001666 

.001867 

.001907 

.001666 

.002000 

.002334 

.002333 

.002367 

.002800 

.002133 

.0034 

.0050 

.0050 

.0066 

.0067 

.0083 

.0200 

.0250 

I 

0. 
0. 

t 

0. 

thllUWoad. 

.... 

1 

..;-.;. *.iiitk 

10,000 
11.250 
12,500 
12,750 
13,000 
13,260 
13,500 
13,760 
14,000 
14,250 
14.500 
14,760 
15,000 
15.500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,600 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22  000 

i 

1 

1 

Elastic  limit. 
Tensile  strength. 

{UnflH      i           0^1 1K7 

22,500     |        90,000     .       .03:1.1 
23.000     1        92.000    1       .0367 
23,500     !        94,000     |       .0417 
24,000             96,000             04R7 

24,500             98,000 

25, 000           100,  000 

25,500    1      102,000 

!     2ti,000     ;       104,000 

1*26  190    i      i<u  ran 

.0533 
.0G00 
.0683 
.0883 
.1133 

. 

1  

General  summary. 

Specific  gravity 7.8424 

Hardness  20.70 

Tensile  strength  per  square  inch  of  original  section pounds..     104,760 

Klustio  limit  per  square  inch  of  original  section do...      59,000 

Elongation  per  inch  after  rupture inch..      0. 151? 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001900 

Reduction  in  diametet  at  point  of  rupture do...         .164 

Iteduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

l'oMition  of  rupture V4.40  from  neck 

Cbs mettM*  of  broken  surface silky 

Elongation  of  inch  sections M6;  ".&!*,  M2,  a.U,  Ml,  MO 


ZO"KS2eeZ&.Z.2&/Zet7rb.i. 


2Zb<rp2t£s 


MBc*2/L.49  2 


I  %\ 


J\S      €*&*     U£QNt    STEEL,    AND    OTHER 

I    V 

/irexir,   ,^/Z»    square  incli. 


J.  uoi» 
10.  ooo 

15.OO0 

+  r*„  ooo 
so.  ooo 

M. 

SffOOO 
no,  «OU 

-jS*  *#** 

&am  ***** 

SlOOU 


"  0<7  1.  1  **** 
OO  I  300 

W01407 

**€*»**&«£ 

001717 
00173* 
OOl7«i 

oot  ****-* 

oatoH^ 

0020  I.  ^ 
0103&5 

"  -•»  mmmK) 
*  «^r-**o 


.OttMM 
000Q3,1 
.OOftMO 

.  uwrctt 
,001660 
.ttlttff 
,001283 
.flQllM 

OOIOM 
.Mill? 
,MI«33 
,0020tf4 

OOltllfl 
.  002250 

.  «.H|  [4 

.  0999 
.00**) 
»Mfi0 
,HG0 

.<>'".; 
.www 

,0)34 
,02S0 
0216 


General  uummnrg. 


inch  of  original  section  . 
IStocift  <■»   origin*! Mtloft 


pf^»v  ^KjStt***  elwtio  limit ~ 


|rtt-f  A*.**  ._-•-**••►*«•-■»*•- 


1028         TESTS   OF   IRON,   STEEL,   AND  OTHER  MATERIA.L8. 

No.  2603. 

Marks,  10£<?» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch: 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per  inch. 


Succesaire 
elongation 
per  inch. 


Permanent 

set 


Succeasive 
permanent 


Remarks. 


Pounds. 
250 
1,260 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
18,000 
18,250 
18.600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.250 
15,500 
15,750 
16,000 
10,250 
16.500 
16,750 
17,000 
17,600 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,600 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
28,790 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
60,000 
61,000 
62,000 
63,000 
54,000 
66,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
115, 160 


Inch. 
0. 
.000100 


.000417 
.000688 
.000767 
.000983 

.001100 
.001250 
.001400 
.001667 
.001600 
.001638 
.001683 
.001760 
.001788 
.001817 
.001888 
.001867 
.001900 
.001988 
.001950 
.002000 
.002033 
.002067 
.002100 
.002160 
.004917 
.007538 


.009833 
.011117 
.012600 
.018700 
.016888 
.016838 
.018338 


.021838 


.026667 


.030000 

.0383 

.0367 

.0400 

.0433 

.0467 

.0517 

.0567 

.0667 

.0817 

.1117 


Inch. 
0. 

.000100 
.000160 
.000167 
.000166 
.000184 
.000106 
.000167 
.000150 
.000150 
.000167 
.000038 
.000083 
.000060 
.000067 
.000033 
.000034 
.000016 
.000034 
.000033 


.  Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Inch 


Initial  load. 


.000017 
.000050 
.000033 


.000038 

.000050 

.  002707 

.002616 

.000800 

.001600 

.001284 

.001383 

.001200 

.001633 

.001500 

.001600 

.001667 

.001883 

.001967 

.001867 

.002416 

.001917 

.0033 

.0034 

.0083 

.0033 

.0034 

.0050 

.0050 

.0100 

.0150 

.0300 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    115, 160 

Klnstio  limit  per  aqnare  inch  of  original  section do...      66,000 

Elongation  per  inch  after  rnptnre inch..      0.1383 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002160 

Reduction  in  diameter  at  point  of  rapture do...         .104 

Redaction  in  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rapture ".05  from  middle  of  stem 

Character  of  broken  surface silky;  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".08,  ".09,  ".22*.  ".ft,  ".14. 'M0 


TESTS  OP  IRON,    STEEL,    AND   OTHER   MATERIALS.         10! 


Marks,  10T%* 

Diameter,' ".565. 

Sectional  area,  .25  square  incb. 


No.  2604. 


Applied  loads. 

Elongation 
per inch. 

ToUL 

Per  square 
tech. 

Pound*. 

Pounds. 

Inch. 

260 

1,000 

0. 

1,250 

5,000 

.000117 

2,500 

10,000 

.0002X3 

a,  790 

15.000 

.000450 

5,000 

20,000 

.000817 

8,250 

25,000 

.000707 

7,600 

30, 000 

.000893 

8,750 

85,000 

.001083 

w,ooov 

441,000 

.001238 

11,250 

45,000 

.001400 

12,600 

50,000 

.001587 

13,750 

55,000 

.001738 

14,000 

50,000 

.001767 

14,250 

57,000 

.001800 

14,500 

58,000 

.001867 

14,750 

60,000 

.001883 

15,010 

00,000 

.001917 

15.250 

01.000 

.001888 

16.500 

62,000 

.001867 

16,750 

03,000 

.002000 

14.000 

04,000 

.002067 

10,250 

06,000 

.002100 

10,600 

00,000 

.004750 

17,000 

08,000 

.000167 

17,600 

70,000 

.010200 

18,000 

72,000 

.011500 

18,800 

74.000 

.012833 

10,000 

70,000 

.014338 

10,500 

78,000 

.015833 

26.000 

80,000 

.017338 

20,600 

89,000 

.018000 

21,000 

84,000 

.020750 

21,600 

86,000 

.022833 

22.000 

88,000 

.024167 

2?S00 

90,000 

.026000 

22,000 

92,000 

.028083 

23,500 

94,000 

.080567 

24,000 

90,000 

.0888 

24,500 

98,000 

.0867 

26,000 

100,000 

.0883 

25,500 

102,000 

.0417 

26,000 

104,000 

.0467 

26,500 

106.060 

.0533 

27,000 

108,000 

.0800 

27,500 

110,000 

.0700 

28,000 

112,000 

.0800 

28,420 

118,680 

.1233 

Sacceexive 
elongation 
per  inch.   ; 


Permanent 
set. 


Inch. 
0. 

.000117 
.000108 
.000167 
.000167 
.000150 
.000160 
.000150 
.000150 
.000167 
.000167 
.000166 
.000034 


.000016 


.000016 
.000034 


.002660 
.004417 
.001033 
.001300 
.001333 
.091500 
.001500 
.001500 
.001667 
.001750 
.001583 
.001834 
.001833 
.002083 
.002584 


.0034 
.0016 
.0034 


.0067 
.0100 
.0100 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 
permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  $uMmary. 


TcBsOe  strength  per  square  inch  of  original  section poonds..    113, 

Hsstfc  limit  per  square  inch  of  originafsection do...     65, 

Kkagatton  per  inch  alter  rupture inch..     0.1 


i  per  Inch  under  strain  at  elastic  limit do...    .002 

Reduction  in  diameter  at  point  of  rupture do... 

Radactlou  in  area  after  rupture,  per  centum  of  original  section 2 

Podtion  of  rupture 1".90  frwn  n< 

broken  surface silky  center ;  flue  granular  at  circumfere 


Character  of 

Bsngation  of  inch  sections 


.".12,  ".28*,  ".15,  ".13,  ".12, ' 


1030        TESTS  OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2743. 
Marks,  l0£& 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successiye 

permanent 

set 

Bemarks. 

TotaL 

Per  square 
Inch. 

Pottndt. 
250 
1,250 
2,500 
8.750 
6,000 
6,250 
7,600 
8,750 
10,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,600 
12,760 
18,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,760 
15,000 
16,250 
16,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
26,000 
26,500 
27,000 
27,160 

Pound*. 
1,000 
6,090 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
62,000 
63,000 
54,000 
56,0(10 
66,000 
57,000 
68.000 
69,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,  (MM 
86,000 
88.000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,640 

Inch. 
0. 

.000117 
.000300 
.000433 
.000633 
.000800 
.000963 
.001188 
.  001317 
.001467 
.001500 
.001533 
.001567 
.001617 
.001667 
.001683 
.001717 
.001750 
.001783 
.  001817 
.001867 
.001883 
•    .001960 
.001983 
.002017 
.002050 
.006000 
.010883 
.011017 
.012500 
.013833 
.015883 
.017000 
.018500 
.020000 
.022000 
.023833 
.025833 
.0288 
.0817 
.0333 
.0350 
.0383 
.0417 
.0467 
.0617 
.0667 
.0667 
.0767 
.0060 
.1188 

Inch, 
0. 

.000117 
.000183 
.000133 
.000200 
.000167 
.000188 
.000160 
.000184 
.000150 
.000033 
.0000.13 
.000034 
.000050 
.000050 
.000016 
.000034 
.000033 
.000033 
.000034 
.000050 
.000016 
.000067 
.000033 
.000034 
.000033 
.003950 
.004333 
.000684 
.001483 
.001383 
.001500 
.001667 
.001500 
.001500 
.002000 
.001833 
.002000 
.002467 
.0034 
.0016 
.0017 
.0033 
.0034 
.0050 
.0050 
.0050 
.0100 
.0100 
.0188 
.0283 

JnoA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Blaetio  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    108,640 

Blaatiolimitper  square  inch  of  original  section    do...      61,000 

Elongation  per  inch  after  rupture inch..      0.1600 

Elongation  per  inch  under  strain  at  elastic  limit do...     .002050 

Bednctton  in  diameter  at  point  of  rupture do...         .184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  rupture 1".20  from  neck 

Character  of  broken  surface fine  silk  v 

Elongation  of  inch  sections ".20*.  ".26*.  ".14,  'Ml,  ".10,  ".09 
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Marks,  WT*IB« 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  2744. 


Applied  loads. 

Sacoettiye 

elongation 

per  inch. 

Successive 

Remarks, 

Total. 

Per  square 
inch. 

per  inch. 

MIL 

permanent 
set. 

Pound*. 

260 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

Ptmnd*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
56,000 
51.000 
52.000 
58.000 
54.000 
55.000 

57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
70,090 
72.000 
74.000 
76.000 

Inch. 
0. 

.000183 
.000317 
.000467 
.000633 
.000800 
.000967 
.001133 
.001388 
.001488 
.001667 
.001760 
.001733 
.001767 
.001800 
.001838 
.001867 
.001883 
.0019J3 
.001067 
.002017 
.002033 
.002088 
.002117 
.002167 
.002200 
.002500 
.002083 
.006200 
.007033 
.008667 
.010760 
.012333 
.013667 
.015000 
.016067 
.018333 
.020000 
.021833 
.024167 
.026000 
.028000 
.0300 
.0333 
.0367 
.0383 
.0483 
.0483 
.0517 
.0600 
.0717 
.0017 

Inch.            Inch. 
0.               1    0. 
.000133    '    0. 
.000184         0. 
.000150         0 
.000166         0. 
.000167         0. 
.000167    ,    0. 
.000166    1    0. 

.  000200   :   o. 

Inch. 
0. 

Initial  load 
Blaatic  limit. 

Tensile  strength. 

.000150 

.000184 

.000033 

.000033 

.000034 

.000033 

.000033 

.000034 

.000016 

.000050 

.000034 

.000050 

.000016 

.000050 

.000034 

.000060 

.000033 

.000300 

.000183 

.002517 

.001833 

.001634 

.002083 

.001583 

.001334 

.001333 

.001667 

.001666 

.001667 

.001838 

.002334 

.001833 

.002000 

.0020 

.0033 

.0034 

.0016 

.0060 

.0050 

.0034 

.0063 

.0117 

.0200 

0. 
0. 

I    12.760 

13,000 

13,260 
*    13,600 

13,760 
14,000 
14,250 
14,500 
14,750 
15,000 
15,  =60 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17.000 
17.500 
18,000 
18,500 
19,000 

10,500             78.000 

20.000 

80.000 

82,060 

84,000 

86,000 

88.000 

90,060 

92,000 

94,000 

96,000 

98,000 

100,000 

162,000 

164.000 

106,000 

108,000 

110.000 

112.000 

113,920 

20,500 

'    21,000 

21,500 
22,008 
22,500 
23,000 
23,500 
24,000 
24,600 
25.000 
25,600 
26,000 
26,500 
27.000 
27.500 
28,000 
28,480 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

KltstieUmftp*r  square  inch  of  originalseotion do  . 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  si  rain  at  elastie  limit do... 

Ketlnction  hi  diameter  at  point  of  rapture .do... 

Redaction  In  area  after  rapture,  per  centum  of  original  section w>1 

forties  of  rapture ".05  from  nock;  oblique 

•Jaracter  of  broken  surface silky;  traces  of  granulation 

Eoogatkm  of  inch  sections ".26*.  ".13,  ".07,  ".06,  ".08,  ".09 


113,920 
65,000 
0.1150 
.002200 
.114 
36.4 


7o"J?eeZ£.Z.J&Sl&  irfZ.2. 


Jf0OJ?J?t3 


H  Ex  v?/.„49  2 


TE8T3  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2775. 
Marks,  10  &5 
Diameter,  ".564. 
Sectional  area,-  .25  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Successlre 
elongation 
per  inch. 

Permanent 
set. 

SaeceMiye 

permanent 

set 

Bern  arks. 

Total. 

Per  Mure 
inch, 

Pounds. 

230 

1,250 

2.500 

3,750 

6,000 

6.230 

7,500 

8.750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,290 

14,500 

14,750 

15.000 

15.500 

16.000 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
80,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
98,000 
98,000 
98,320 

Inch. 
0. 

.000100 
.000967 
.000133 
.000583 
.000750 
.000917 
.001083 
.001238 
.001400 
.001507 
.001600 
.001650 
.001683 
.002367 
.004283 
.006000 
.007500 
.008000 
.008583 
.009417 
.011133 
.012783 
.014500 
.016333 
.018167 
.020200 
.022500 
.024417 
.026687 
.0300 
.0333 
.0350 
.0383 
.0450 
.0500 
.0550 
.0667 
.0800 
.1067 
.1200 

Inch, 
0. 
.000100 
.000167 
.000166 
.000150 
.000167 
.000167 
.000108 
.000150 
.000167 
.000167 
.000033 
.000050 
.000033 
.000684 
.001916 
.001717 
.001500 
.000500 
.000583 
.000834 
.001716 
.001650 
.001717 
.001833 
.001834 
.002033 
.002300 
.001917 
.002250 
.003338 
.0033 
.0017 
.0033 
.0067 
.0050 
.0060 
.0117 
.0133 
.0267 
.0133 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
-.000033 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

j  Tensile  strength. 

v 

-.000033 

16,590 
17,000 
17,500 

18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,509 
22,090 
22,500 
23.000 
23,500 
24,000 
24,500 
24,580 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      98,320 

Klattie  HmR  per  square  Inch  of  original  section do  ..      68.000 

Elongation  per  inch  after  rupture  ...    inch..      0.1817 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001683 

Redaction  in  diameter  at  point  of  rupture do...         .154 

Kedoctlon  In  area  after  rupture,  per  centum  of  original  seotion 47.2 

Position  of  rupture 1".  23  from  neck 

Character  of  broken  surface 4 silky 

Elongation  of  inch  sections .*. ".10,  ".13,  ".15,  ".16,  ".32*,  ".23» 
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TE8TS  OP  IRON,  Sf  EEL,  ANt)  Of  ttfiE  MATERIALS. 

No.  2682. 

Marks,  10T^ 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 


io 


Applied  load*. 

Elongation 
per  bob. 

Suocessive 
elongation 
per  Inch. 

Permanent 
set 

Successive 

permanent 

set 

Inch. 
0. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

250 

1,250 

2.500 

3,750 

5,000 

0,250 

7,500 

8,750 

10.000 

11,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

15,750 

18,000 

10,260 

10,500 

17,000 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
46,000 
50,000 
51,000 
*   52,000 
53,000 
54,000 
55,000 
58,000 
57,000 
58,000 
50.000 
00,000 
81,000 
02,000 
03,000 
04,000 
05,000 
08,000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104.000 
108,000 
108,000 
108,120 

0. 

.000117 
.000283 
.000407 
.000050 
.000817 
.001000 
.001183 
.001850 
.001500 
.001083 
.001700 
.001788 
.001707 
.001817 
.001860 
.001900 
.001933 
.001960 
.002000 
.002050 
.002100 
.002217 
.002383 
.002717 
.003007 
.006783 
.007007 
.009288 
.010950 
.012633 
.014333 
.010000 
.018000 
.019833 
.022000 
.024107 
.020517 
.028917 
.0317 
.    .0350 
.0307 
.0417 
.0407 
.0533 
.0017 
.0717 
.1083. 
.1117 

Inch. 
0. 

.000117 
.000180 
.000184 
.000188 
.000107 
.000183 
.00018* 
.000107 
.000150 
.000183 
.000017 
.000038 
.000034 
.000060 
.000033 
.000050 
.000033 
.000017 
.000050 
.000050 
.000050 
.000117 
.000160 
.000334 
.000050 
.002110 
.001884 
.001010 
.001007 
.001583 
.001800 
.001007 
.002000 
.001833 
.002107 
.002107 
.002350 
.002400 
.002783 
.0033 
.0017 
.0050 
.0050 
.0060 
.0084 
.0100 
.0310 
.0084 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

• 

Elastic  limit. 

.    17,500 

18,000 
!    18,500 

\    19,000 

19,500 
20,000 
20,500 
21,000 
21,500 

i$S 

I3S 

24,000 

24,500 
26,000 
26,500 
20,000 
28,500 
27,000 
27,080 

Tensile  strength. 

General  summary. 

Specific  gravity ?•* 

Hardness.  ...... ......... .........  ......* 2-1 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    108, 

KUstie  limit  per  square  inch  of  original  section do...      61, 

Elongation  per  inch  after  rupture , inch..      0.] 

Kkmgntionper  Inch  under  strain  at  elastic  limit do...     .Ott 

Beuuetioi.  in  diameter  at  point  of  rupture do... 

Redaction  in  area  after  rupture;  per  centum  of  original  section * 

Position  of  rupture l".20fromn 

Character  of  broken  surface si 

Uobgatkm  of  inch  sections ".14,  ".15,  ".11,  ".10,  ".21," 
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TESTS  OF  EBON,  STEEL,  AND   OTHEE   MATERIALS. 

No. 
Marks,  MTV 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


1037 


Applied  loads. 

Slongation 
per  men. 

Successive 
elongation 
per  Inch. 

Permanent 

set 

Successive 

permanent 

set. 

Inch, 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
8,250 
7.500 
8.750 
10.000 
11,250 
12,500 
12,750 
13,000 
13,260 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15.500 
16,000 
16.500 
17,000 
17,500 
18,800 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
23,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 

25.500 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
58.000 
54,500 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
82,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 

Inch. 
0. 

.000100 
.000267 
.000450 
.000600 
.000767 
.000933 
.001100 
.001267 
.001433 
.001683 
.001688 
.001733 
.001750 
.001800 
.001900 
.002833 
.002833 
.003883 
.006333 
.007417 
.008383 
.010000 
.011667 
.013333 
.015038 
.016833 
.018917 
.021000 
.028000 
.0250 
.0883 
.0317 
.0350 
.0367 
flam 

Inch. 
0. 

.000100 
.000107 
.000183 
.000150 
.000167 
.000166 
.000167 
.000167 
. 000166 ^ 
.000200* 
.000050 
.000050 
.000017 
.000050 
.000100 
.000433 
.000600 
.001000 
.002500 
.001084 
.000986 
.001617 
.001667 
.001666 
.001700 
.001800 
.002084 
.002083 
.002000 
.0020 
.0038 
.0034 
.0033 
.0017 
.0016 
.0067 
.0050 
.0050 
.0063 
.0134 
.0283     \ 
.0200     5 

0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

i 
Elastic  limit. 

Tensile  strength. 

• 

92,000            Mtt 

94,000 
98,000 
98,000 
100,000 

102,000 

.0600 
.0550 
.0638 
.0767 
<   .1050 
\   .1250 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    102,000 

Elastio  limit  per  square  inch  of  original  seotion do...      54,000 

Elongation  per  inch  after  rupture inch..      0.1583 

Elongation  per  lnoh  under  strain  at  elastic  limit do...    .001800 

Reduction  in  diameter  st  point  of  rupture do...         .144 

Reduction  in  area  alter  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture * ".65  from  neck 

Character  of  broken  surface silky 

Kloogstion  of  inch  sections ".12,  ".12,  "11,  ".13,  ".12,  ".82* 


J038         TESTS   OF  IRON,    8TEEL,    AND   OTHER   MATERIALS. 

No.  2095. 

Marks,  %*£• 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per  inch. 


Successive 
elongation 
perinch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
250 
1,260 
2,500 
8,750 
6,000 
0,250 
7,500 
8,750 
10,000 
11,260 
12,500 
12,750 
13,000 
13,260 
18,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
18,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.600 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
26,000 
25,500 
26,000 
28,500 
28,610 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
46,000 
60,000 
51,000 
62,000 
63,000 
54,000 
65,000 
58,000 
57,000 
68,000 
59,000 
80,000 
82,000 
84.000 
66,000 
88,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
98,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,440 


Inch. 
0. 

.000138 
.000300 
.000483 


.000833 

.001017 
.001188 
.001850 
.001500 
.001083 
.001717 
.001783 
.001787 
.  001817 
.001867 
.001883 
.001950 


.002317 
.003633 
.004917 
.006500 
.008167 
.009687 
.011500 
.018017 
.014867 
.016500 
.018117 


.024000 

.026600 

.029167 

.0317 

.0350 

.0383 

.0417 

.0487 

.0517 

.0567 

.0607 

.0850 

.1033 


Inch. 
0. 

.000133 
.000167 
.000183 
.  0001»4 
.000166 
.000184 
.000186 
.000167 
.000150 
.000183 
.000034 
.000018 
.000034 
.000050 
.000050 
.000016 
.000067 
.000083 
.000284 
.001216 
.0013*4 
.001683 
.001667 
.001500 
.001833 
.  001517 
.001850 
.001633 
. 001617 
.001883 
.002000 


Inch. 


Inch. 


Initial  load. 


.000017 
.000017 
.000017 


.000017 


Elastic  limit. 


.002500 

.O0J667 

.002533 

.0033 

.0033 

.0034 

.0050 

.0050 

.0050 

.0100 

.0183 

.0183 


Tensile  strength. 


General  summary. 

Specific  gravity 7.8888 

Hardness 24.28 

Tensile  strength  per  square  inch  of  original  section pounds..    106,440 

Elastic  limit  per  square  inch  of  original  section do...      57,000 

Elongation  per  inch  after  rupture inch..      0. 1267 

Elongation  per  inch  under  strain  at  elaatio  limit do...    .001950 

Reduction  in  diameter  at  point  of  rupture do...         .124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture ".15  from  middle  of  stem 

Character  of  broken  surface silky 

Elongation  pf  inoh  seoUons ".10,  ".11,  ".14,  ".28*.  ".08,  ".05 
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TWTS  0^  IRON,  BTfiEL,  AND  OTHER  MATERIALS.        1039 

tto.  2745. 

Marks,  10T*^ 

Diameter,  ".564.  ~%F  <*  ^ 

8ectiQD»l  area,  ,25  square  inch. 


Applied  Ul. 


fetal 


I 


8,750 
10,000 
11,290 
12,500 
12,750 
13,000 
13,260 
13,500 
13,750 
14.000 
14,260 
14,600 
14,750 
15,000 
15,500 
16.000 
16.500 
17,000 
17,500 
18,000 
16,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.100 
24,500 
24,580 


Pet  sou; 
inch: 


iuire 


Blofigatictri 
perlahU. 


*ia 


io, 
20, 


40,000 
45,000 
50,000 
51,000 
52,000 
03,000 
64.000 
56,000 
50,000 
57,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00.  000 
02,000 
04,000 
06.000 
08,000 
96,320 


.00138.1 
.001500 
.001667 
.001700 
.001738 
.001750 
.001783 
.001817 
.001850 
.001883 
.010000 
.010317 
.011050 
.012583 
.014250 
.016083 
.017838 
.020000 
.022383 
.024500 


.0317 
.0350 
.0367 
.0417 
.0483 
.0533 
.0600 


.1067 
.1350 


9tf«ce*si?e 
elnrifcation 
perttcfc. 


!foojit 

.  ooo'kj: 

,  0i.iO167 
.0001^1 


Permanent 


r 


tfuOeessite 

permanent 

set 


Inch. 

9: 

it:  j.  . :.'.•••  .• 

...4.JIJJ. 


Remarks. 


Initial  toad. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Teotiie  strength  per  square  inch  of  original  section pounds..      08,320 

Klastio limit  per  square  inch  of  original  section do...      57,000 

Elongation  per  inen  after  rupture inch..      0.1450 

Elongation  per  inch  under  strain  at  elastic  limit , do...    .001888 

Reduction  in  diameter  at  point  of  rapture do...         .084 

Redaction  in  area  after  rupture,  per  centum  of  original  section 27.6 

ftwilion  of  rupture , l".50from  neck 

Character  of  broken  surface,  granular,  50  per  centum ;  silky,  50  per  centum ;  opened  line  cracks  in 

surface  of  stem. 
Elongation  of  inch  oeetloiio "00,  'Ml,  ".14,  ".16,  ".22*,  ".15 
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TE8TS  OF  IRON,   STEEL,   AND  OTHER  MATERIALS. 

No.  2615. 
Marka,"^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

290 

1.250 

2,500 

3,750 

5.000 

6,250 

7,900 

8,750 

10.000 

11,250 

12,900 

12,750 

13,000 

13.250 

13,900 

13,750 

14,000 

14,290 

14,500 

14,750 

15,000 

15.250 

15,500 

15,790 

16,000 

16,250 

16,500 

17,000 

17.500 

18.000 

1S.500 

19.000 

1    ».500 

20,000 

20,500 

Pounds, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
35.000 
40,000 
45,000 
50.000 
51.000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
66  000 
70.000 
72.000 
74,000 
76.000 
7a  000 
60,000 
8-i.OOO 
84.000 
80.000 
88,000 
90,000 
92.000 
04,000 
06,000 
98.000 
100,000 
102,000 
104,000 
106,000 
107,200 

Ineh. 
0. 
.000083 
.000250 
.000417 
.000583 
.000733 
.000900 
.001067 
.001250 
.001417 
.001600 
.001633 
.001663 
. 001717 
.001750 
.001783 
.001817 
.001850 
.001883 
.001917 
.001967 
.002600 
.002033 
.002083 
.010167 
.010667 
.010917 
.012167 
.013667 
•    .015333 
.017000 
.018750 
.021083 
.0217 
.0233 
.0267 
.0300 
.  0:<33 
.0367 
.0400 
.0433 
.0467 
.0500 
.0550 
.0667 
.0733 
.0833 
.1360 

Ineh. 
0. 

.000083 
.000167 
.000167 
.000166 
.000150 
.000167 
.000107 
.000183 
.000167 
.000183 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.008084 
.000500 
.000250 
.001250 
.001500 
.001666 
.001667 
.001750 
.002333 
.000617 
.0016 
.0034 
.0038 
.0033 
.0034 
.0033 
.0933 
.0034 
.0033 
.0050 
.0117 
.0066 
.0100 
.0517 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

• 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

1    24,000 
i  24,500 

25,000 

25,500 

26.000 

26,500 

1 

26,800 

General  summary. 

Tensile  strength  per  square  inch  of  oriMnal  section pounds..    107,200 

Klastie  limit  per  square  inch  of  original  section do...      03.000 

Elongation  per  inch  after  rupture inch..      0.1783 

Kswgation  per  inch  under  strain  at  elastio  limit do...    .002083 

Redaction  in  diameter  at  point  oi  rupture do...         .134 

Redaction  in  area  after  rapture,  per  centum  of  original  section 41.9 

taiitioiiof  rnptnre 2". 05  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ,. ".12,  ".36*.  ".21,  ".15,  ".13, 'MO 

fl.  Ex.  31 66 


1042         TESTS   OP    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2822. 
Marks,  10££> 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 
250 
1,250 
2,600 
3,760 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13, 250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15. 500 
15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20, 5»0 
21,000 
21,600 
22,  000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25. 500 
28,000 
26,600 
27,000 
27,390 

Pounds. 
1,000 
5,000 
10,000 
15, 000 
20, 000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
68,000 
59,000 
60, 000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,  000 
84, 000 
86,  000 
8ri,  OiH) 
00,000 
92,  OOO 
94,000 
90,000 
98,000 
100, 0(0 
102,000 
104, 000 
100,000 
108,000 
109,660 

Inch. 

o. 

.000100 

.000283 

.000450 

.000633 

. 003800 

. 000967 

.001117 

.001283 

.001433 

.001467 

.  001517 

.001550 

.001600 

.001633 

. 001667 

.001683 

.001717 

. 001767 

.001800 

.001833 

.001867 

.001917 

.001950 

. 001983 

.002017 

.002050 

.  002150 

.006667 

.  008850 

.010000 

.011660 

.  013000 

.014500 

.015917 

.  017383 

.019107 

.  01*0867 

.022007 

. 024750 

. 02C867 

.  0300 

.0333 

.  0367 

.0383 

.0433 

.0467 

.  0517 

.0600 

.0067 

.0800 

.1133 

Inch. 
0. 

.000100 
. 000183 
.000167 
. 000183 
.000167 
.000167 
.000150 
.000166 
.000150 
.000034 
.000050 
.000033 
.000060 
.  000033 
.000034 
.000016 
.000034 
.000050 
. 000033 
.000033 
.000034 
.000050 
. 000033 
.000033 
.000034 
.000033 
.000100 
.004517 
. 002183 
.001150 
.001500 
.001500 
.001500 
.001417 
. 001466 
.001784 
.001700 
.  001800 
. 002083 
.002117 
. 003133 
.0033 
.0034 
.0016 
.0050 
.0034 
.0050 
.  0083 
.0067 
.0133 
.0333 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Specific  gravity 7.8419 

Hardness... 21.64 

Tensile  strength  per  square  inch  of  original  section pounds..     109,500 

Elastic  limit  per  square  inch  of  original  section do. ..      02.000 

Elongation  per  inch  after  rupture inch..      0.1533 

Elongation  per  inch  under  strain  at  elastic  limit do...     .002050 

Reduction  in  diameter  at  point  of  rupture do...  .144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44. 6 

Position  of  rupture 2$  inches  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".13,  ".23,  ".47*,".ll,  ".09,  ".00 
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Marks,  10^'IC" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  2576. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

Bet. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

15,760 

16,000 

16,250 

16,500 

16,750 

17,000 

17.250 
17.500 
18,008 
18,500 
19,500 
19,500 
20,000 
20,560 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,500 
25,500 

20;  ooo 

2*.  500 
27.000 
27.180 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 

68,000 

69,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,720 

Inch. 
0. 

.000150 
.000267 
.000417 
.000567 
.000750 
.000933 
.  001100 
.001250 
.001433 
.001600 
.001633 
.001667 
.001700 
. 001717 
.001767 
. 001817 
.001850 
.001883 
.001917 
.001967 
.002000 
.002033 
.002083 
.002117 
.002150 
.002183 
.002233 
C. 002300 
J.  013667 
.014167 
.014733 
.016500 
.017833 
.019583 
.0208 
.0233 
.0250 
.0267 
.0283 
.0333 
.0350 
.0383 
.0417 
.0450 
.0483 
.0517 
.0567 
.0650 
.0800 
.1067 
.1283 

Inch. 
0. 

.000150 
.000117 
.000150 
.000150 
.000183 
.000163 
.000167 
.000150 
.000163 
.000167 
.000033 
.000034 
.000033 
.000017 
.000050 
.000050 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000067) 
.  011367  5 
.000500 
.000566 
.001767 
.001333 
.001750 
.001217 
.0025 
.0017 
.0017 
.0016 
.0050 
.0017 
.0033 
.0034 
.0033 
.0033 
.0034 
.0050 
.0083 
.0150 
.0267 
.0216 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    108,720 

Elaatte  limit  per  square  inch  of  original  section do...      68,000 

Elongation  per  inch  after  rupture inch..      0. 1550 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002300 

Redaction  in  diameter  at  point  of  rupture do...         .094 

Redaction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture ".2  from  middle  of  stem;  oblique 

Character  of  broken  surface silky 

KlonsaUonofinchsecUons "10,  ".IS,  ".31*.  ".19,  ".12,  ".08 
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TESTS  OP   IRON,    STEEL,   AND   OTHEH  MATERIALS. 

No.  2576. 
Marks,  10£'iC' 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 


1Q43 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 

10,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 

68,000 

69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,720 

Inch. 
0. 

.000150 
.000267 
.000417 
.000567 
.000750 
.000933 
.001100 
.001250 
.001433 
.001600 
.001633 
.001667 
.001700 
. 001717 
.001767 
. 001817 
.001850 
.001883 
.001917 
.001967 
.002000 
.002033 
.002083 
.002117 
.002150 
.002183 
.002233 
C. 002300 
\.  013667 
.014167 
.014783 
.016500 
.  017833 
.019583 
.0208 
.0233 
.0250 
.0267 
.0283 
.0333 
.0350 
.0383 
.0417 
.0450 
.0483 
.0517 
.0567 
.0650 
.0800 
.1067 
.1283 

Inch. 
0. 

.000150 
.000117 
.000150 
.000150 
.000183 
.000163 
.000167 
.000150 
.000163 
.000167 
.000033 
.000034 
.000033 
.000017 
.000050 
.000050 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000067) 
.  011367  5 
.000500 
.000566 
.001767 
.001333 
.001750 
.001217 
.0025 
.0017 
.0017 
.0016 
.0050 
.0017 
.0033 
.0034 
.0033 
.0033 
.0034 
.0050 
.0083 
.0150 
.0267 
.0216 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 
Tensile  strength. 

11,250 
1    12,500 

I    12,750 
13,000 

13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 

17,000 

17.250 
17.500 
18,006 
18,500 
19,580 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,600 
25,500 
26,000 
26,500 
27,000 
27,180 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    108, 720 

Elastic  limit  per  square  Inch  of  original  section do...      68,000 

Elongation  per  inch  after  ruptnre inch..      0. 1550 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002300 

Reduction  in  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  ruptnre "<2  from  middle  of  stem;  oblique 

Character  of  broken  surface silky 

~~  lofinohseotiona "10,  ".13,  ".31*,  ".19,  ".12,  ".08 
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TESTS   OF   IKON,  STEEL,  AND   OTHEB  MATERIALS. 
No.  2680. 
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Marks,  10Tf  £> 


1UUU.A.DJ      T*M 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

,  Povmds. 

250 

1      1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

Per  square 
inch. 

Povndi. 
1,000 
5.000 
10,000 
15,000 
2C,  000 
25,000 
30,000 
85,000 
40.000 

4r,ooo 

50,000 
51,000 
5?,  000 
5?,  000 
54,000 
55, 000 
56,000 
57,000 
58,000 
54,000 
60.000 
61,000 
62,000 
63.000 
K,  000 
65,000 
60,000 
68,000 
70,000 
7'.,  000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
8ti,000 
88,000 
90,000 
92,000 
94,000 
9f».  000 
98.000 
100,000 
102,000 
104,000 
106.000 
108,000 
110,000 
110,040 

Inch. 
0. 

.000100 
.000283 
.000483 
.000633 
.000800 
.000950 
.001133 
.001300 
.001467 
.001617 
.001650 
.001700 
.001733 
.001750 
.001800 
.091817 
.001867 
.001900 
.001933 
.001950 
.002000 
.002033 
.002083 
.002133 
.003667 
.006500 
.008333 
.010000 
.011517 
.012833 
.014283 
.015967 
.  017433 
.019583 
.  021333 
.023333 
.0250 
.0283 
.0317 
.0350 
.0367 
.0383 
.0433 
.0467 
.0517 
.0617 
.0717 
.1017 
.1117 

Inch. 
0. 

.000100 
.000183 
.000200 
.000150 
.000167 
.000150 
.000183 
.000167 
.000167 
.000150 
.000033 
.000050 
.000033 
.000017 
.000050 
.000017 
.000050 
.000033 
.000033 
.000017 
.000050 
.000033 
.000050 
.000050 
.001534 
.002833 
.001833 
.001667 
.001517 
. 001316 
.  001450 
.001684 
.001466 
.002150 
.001750 
.002000 
.001667 
.0033 
.0034 
.0033 
.0017 
.0016 
.0050 
.0034 
.0050 
.0100 
.0100 
.0300 
.0100 

Inett. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
.0. 

Initial  load. 
Elastic  limit. 

1    14,000 
14,250 
14,500 
14, 750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
27,510 

Tensile  strength.             1 

General  nummary. 

Specific  gravity 7.8370 

Hardness 21.83 

Tensile  strength  per  square  inch  of  original  section pounds . .    1 10.  ( 40 

Elastic  limit  per  square  inch  of  original  section do...      61,000 

Elongation  per  inch  after  rupture inch..      0.1550 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002133 

Reduction  in  diameter  at  point  of  rapture do...         .154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture 2". 50  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".10,  ",20,  ".32*,  ".12,  ".10,  ,-09 
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TESTS  OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2778. 
Marks,  MT%* 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 

Total.     Pe*81u*re 
inch. 


Pound*. 

1,250 
2,500 
3,750 
5,000 
6,250 
7, 500 
8,750 
10,000 
11.250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,350 
14.500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17, 500 
IM.OtO 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23, 000 
23,500 
24,000 
24. 500 
25,000 
25,500 
26,000 
26,500 
26,700 


Elongation 


!  Successive 


WST'.IZCZ 


Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,800 


I 


Inch. 
0. 

.000133 
.000317 
.000483 
.000667 
.  000833 
.000983 
.  001167 
.001333 
.001500 
.001700 
.001717 
.001750  ' 
.001767 
.001800 
.001833 
.001867 
.001900 
.001917 
.001950 
. 001983 
.002017 
.002050 
.  002100 
. 002150 
. 002733 
.  003333 
.005083 
.009000 
.010333 
.011667 
.013350 
. 015167 
.  017300 
.019667 
. 021333 
. 023450 
.026167 
.028833 
.031500 
.034167 
.037500 
.042667 
.0467 
.0500 
.0507 
.0700 


per  inch. 


Inch. 
0. 
.000133 
.000184 
.000106 
.000184 
.000166 
.000150 
.000184 
.000166 
. 000167 
.000200 
.000C17 
.000033 
.000017 
.000033 
.000033 
.000034 
.000033 
.000017 
.  000033 
.000033 
.000034 
.000033 
.000050 
.000050 
.000583 
.000600 
.  001750 
.  003917 
.001333 
.001334 
.001683 
.001817 
.  002333 
.002167 
.001666 
.002117 
.002717 
.002666 
.002667 
.002667 
.003333 
.005167 
.004033 
.0033 
.0067 
.0133 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Specific  gravity 7.8491 

Hardness 21.89 

Tensile  strength  per  square  inoh  of  original  section pounds..     106,800 

Klantic limit  per  square  inch  of  original  section do...      64,000 

Elongation  per  inch  after  rnptnre inch..      0.0767 

Elongation  per  inch  under  strain  at  elastio  limit do...    .002150 

Redaction  in  diameter  at  point  of  rapture do...         .034 

Redaction  in  area  after  rnpture,  per  centum  of  original  section 11.8 

Position  of  rnptnre ".30  from  neck 

Character  of  broken  surface granular,  with  radial  section  of  silky  metal 

Elongation  of  inch  sections :., , ".05,  ".06,  ".06,  ".08,  ".08,  ".13* 
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TESTS   OF   IKON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2646. 
Marks,  10T?^» 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 

Elongation 
per  iucb. 

Inch. 
0. 

.000117 
.000233 
.000450 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.001650 
.001683 
.001717 
.001733 
.001750 
.001783 
.001817 
.001850 
.001883 
.001933 
.001967 
.002033 
.010183 
.  011133 
.012*33 
.014583 
.016333 
.018283 
.020200 
.022283 
.024683 
.026883 
.029667 
.032533 
.035500 
.039167 
.0417 
.0483 
.0533 
.0650 

0767 

1000 

Successive 
elongation 
per  Inoh. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Pounds, 

250 

1,250 

2.500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

15,750 

16,000 

16,500 

17.000 

17.500 

18,000 

18,500 

19,000 

19,500 

20,000 

20.500 

21,000 

21,500 

22,000 

22,500 

23,000 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
98,000 
98,000 
100,000 

Inch. 
0. 

.000117 
.000116 
.000217 
.000183 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000016 
.000017 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000066 
.008150 
.000950 
.001700 
.001750 
.001750 
.001950 
. 001917 
.002083 
.002400 
.002200 
.002784 
.002866 
.002967 
.003667 
.002533 
.0066 
.0050 
.0117 
.0117 
.0233 

Inch. 
0. 
0. 
0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000033 
.  Ui,0033 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000017 
0. 
0. 
0. 

.000016 
0. 

23,500 
24.000 

24,500 
25,000 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    100,000 

Elastic  limit  per  square  inch  of  original  section do...     62,000 

Elongation  per  intra  after  rupture inch..      0.1633 

Elongation  per  inch  under  strain  at  elastio  limit do...    .002033 

Reduction  in  diameter  at  point  of  rupture do...         .164 

Redaction  in  area  after  rupture,  per  centum  of  original  section 40. 7 

Position  of  rupture 1".08  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".08,  ".10,  ".11,  ".13,  ".20,  ".26* 
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TESTS  OP   IEON,    STEEL,    AND  OTHEE  MATERIALS. 

No.  2208. 
Marks,  ^fif» 
Diameter,  ".545. 
Sectional  area,  .233  square  inch. 


1051 


Applied  loads. 


r 


i 


Total. 


round*. 
233 
1,165 
2,330 
3,495 
4,060 
5,825 
6,990 
8,153 
t.320 
10,485 
10,718 
10,951 
11,184 
11,417 
11,650 
11.883 
12,116 
12,349 
12,582 
12,815 
13,048 
13.281 
13,514 
13,747 
13,980 
14,446 
14,912 
15,378 
15,844 
16.310 
16,776 
17,242 
17.708 
18,174 
18,640 
19,106 
19,572 
20,038 
20,504 
20,970 
21,290 


Persouare     P"""*-   |  per  inch.  TOt 

inch. 


Pound*. 
1,000 
5.000 
10,000 
15.000 
20.(HjO 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
02,000 
01,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,370 


Inch. 
0. 

.000067 
.  000217 
.000367 
.000550 
.000700 
.000883 
.001033 
.001200 
.001400 
.001450 
.  001500 
.001583 
.001683 
.001783 
.002067 
.002300 
.002983 
.003533 
.004400 
.005500 


.007467 

.008467 

.009967 

.011867 

.013617 

.016200 

.018117 

.020633 

.023317 

.025917 

.029583 

.033167 

.0350 

.0417 

.0483 

.0550 

.0633 

.0783 

.1167 


Inch 
0. 

.000067 
.000150 
.000150 
.  0001KJ 
.  000150 
.0001H3 
.000150 
.000167 
.000200 
.000050 
.000050 
.000083 
.000100 
.000100 
.000284 


.000683 
.000550 
.000867 
.001100 
.001333 
.000634 
.001000 
.001500 
.001900 
.001750 
.002583 
.  001017 
.002516 


.002600 

.003066 

.003584 

.001833 

.0067 

.0066 

.0067 

.0083 

.0150 

.0384 


Inch, 


.000217 


Successive 
permanent 


Remarks. 


Inch. 
0.  Initial  loaiJ. 


Elastic  limit 


.000184 


Tensile  strength. 


General  summary. 

Specific  gravity '. 7.8546 

Hardness : 18.19 

Inutile  strength  per  square  inch  of  original  section pounds..      91,370 

Rla^ticlimit  per  square  inch  of  original  section do...      47,000 

Elongation  per  inch  after  rupture inch..      0. 1483 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001500 

frduction  in  diameter  at  point  of  rupture do...         .105 

Redaction  in  Area  after  rupture,  per  centum  of  original  section 34.7 

HoaitioD  of  rupture 2".9  from  neck 

Character  of  broken  surface,  granular;  dull  spot  at  circumference;  opened  a  crack  in  the  stem  1} 

inches  from  point  of  rupture. 
Elongation  pf  inch  sections 'Ml,  ".15,  ".33*.  ".14,  ".09,  ".07 


.  \  \  %  <\  .  \  :  \  v  v  ■  \ » *  '  t\ 


V.'N 


c  V  ••  > 


\ 


\ 


•.    •  '.      *'  •  :-   I! 


JO'JZeel&.JE.Jt&b'Jrh.J 


Itboy?  Os 


zx^r  4       f—    ~  &z£zj- v 


H  Ex  J/..  49  2 


Sfes. 


"^.fS  square  inch 


^ESTS 


^f#.o 


I80.V,  STEEL,  AND   OTHER   MAI 


No.  2762. 


-Elongation 
per  tjaojfe. 


is 


5v  WW 

?  0,000 

SO,  OOO 
25,,  r**0 
SO.  OOO 

40.  ooa 

45,000 

so,  000 

©I.  OOO 
52*000 
53,  OOO 
^,000 
5S.OOI> 
56,  OOO 
57,000 

00,000 

62.  OOO 
03.OOO 
R4  OOO 

en^ooo 

07.  OOO 

GO.  OOO 
70,000 
~>  OOO 
74.  OO* 

so\ooo 
i«  000 

00.  sss 

94,  OOO 
AgloO** 


_  004U50 
_   000317 


_  ooiojt 
_  oon«:* 
_  ooiar^o 
.  ooi&«*o 

.   OOlT*« 

_  ool*=^o 

00  IS**>H 

I  001**:*=* 

*>020*0 

*  €>0^«>*4:i 

'  00^2  x^*-"* 

00^  1  ^T 

"  0023*7 

*  CJN03ff=*f5 

OO2533 
O02017 

o*  ^  S  *  1  ' 
-    oOT«>0« 

cio»»£2 

•   0102J33 
"   41  l.T"r50 

*    023«^ 

■  ot?«^ 

0300 
"    0333 

U3iO 

.06G0 
07fi? 
09£0 


elutipatlrni 
por  im -ti. 


Inch, 
0. 
.000150 
.000107 
t000l83 
.00MG7 
.  OOOIOO 


ft 

fc 

0. 

11. 

0. 

0. 
.O0ul«4     1    II. 


fVrm.njenl 


huh. 


.  inking 
.0001*17 
.  ItftlM 
.0001*7 


.MMM 

,oouo{*i 

,000034 

.  000033 
.  www 

.  00003,1 
.  HOWiiO 

17 


.000034 
.  MtftM 
,NHN 
,  D000M 


.  tiini  1  fi.i 
.0011 15« 


.0U1S60 
,0015*3 

,001117 

.  0UH50 
♦  OOHOB 
.001500 
.mi  it;**) 

.  i'"i;:Vl 
O01317 

.OBiisa 

.001733 

4*19tt 

.001783 

.0033 

,0033 

.0017 

.0033 

.0050 

,0050 

.0050 

+  ill17 

.0117 

-  uiS:: 


pflrmitocDt 
set. 


Inch. 


General  iummory. 


_0  incb  of  original  Rection .•«**•_,. . 

***«£***  V«*  ^fjTiocAi  of  original  section , 

Sttm^V^^^J*^  v^V  *f^',min  it  clastic  limit 

^fSSX*  *********  !r!- ..— - — - 

fJgffiSrt»» 


granular  j  radJrtLog  from  a  * 


1054  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2763. 
Marks,  *°  *',£ 
Diameter,  ".564. 
{Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

' 

Successive 

Total. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,  2.V) 
7,500 
8,750 
10,  000 
11,250 
12,500 

13,  750 
14,000 

14,  250 
14,500 
14,750 
15,000 

15,  250 
15,  500 
16,000 
16,500 
17,000 
17, 600 
18,000 
18.500 
19,000 
19,500 
20. 000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,  000 
23, 500 
24, 000 

Fer  squure 
inch. 

Permanent  ^__» «_„_«. 
^        i  permanent 

Remarks. 

Pounds. 

1,000 

5,  000 

10,000 

ir.,000 

20,000 
25, 000 
30,000 
35,000 
40, 0>0 
45, 000 
50,000 
55,000 
50,000 
57,000 
58, 000 
59,000 
60,000 
61,000 
62,000 
04,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80. 000 
82. 000 
84,  000 
86,  000 
88,000 
90,  000 
92,  000 
94,000 
90.000 
98,000 
100,000 
102, 000 
104,000 
106, 000 
108,  000 
110,000 
112,000 
113,800 

Inch. 
0. 

.000133 
.000300 
.000450 
.000617 
.  ('00783 
. 000950 
.001117 
.001283 

.oouro 

.001633 

.001833 

. 001867 

.001917 

.001967 

.002167 

.002417 

.002733 

. 003183 

. 001333 

.005833 

.  007000 

. 008417 

. 009000 

.010917 

.012167 

. 013533 

.015000 

. 016533 

.018333 

.020000 

.  021667 

. 023500 

.  02583;} 

.  027917 

.030100 

.0333 

.0367 

.0400 

.0133 

.0483 

.  0533 

.0617 

.0767 

.1133 

Inch. 
0. 
.000133 
.000167 
. 000150 
.000167 
.000166 
.  000167 
.000167 
.000166 
.000167 
.000183 
.000200 
.000034 
.000050 
.000050 
.000200 
. 000250 
. 000316 
.000450 
.  001150 
. 001500 
.  001167 
.001417 
.001183 
.001317 
.001250 
.001306 
. 001467 
.001533 
.001800 
.001667 
. 001667 
.001833 
.002333 
.002084 

Inch. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 
0. 
0. 
0. 
0. 

Elastic  limit. 

Tensile  strength. 

. 002183 

24,500 

.  0032 
.  0034 
.0033 
.0033 
.0050 
.  0050 
.0084 
.0150 
.0260 



25,  000 

25.  500 
20, 000 

26.  500 

27, 000 

27,  500 

2H, 000 

28, 450 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Klustic  limit  per  square  inch  of  original  section do... 

Klougation  per  inch  after  rupture inch.. 

Klongation  per  inch  under  strain  at  clantic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".05  from  middle  of  stem 

Character  of  broken  surface granular ;  radiating  from  a  doll  spot  at  circumference 

Elongation  of  inch  sections ".07,  ".12,  ".15*,".  11,  ".10,  ".07 


113,800 
58,000 
0.1033 
.001967 
.044 
15.0 


\ 
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J^*&  "*64. 

v  area,  .25  square  inch. 


JE?Joxijsra.t4cra 

'ici. 


■Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 

40,000 

«5,000 

60,000 

fjLOOO 

62,000 

63tOOO 

64,000 

jAooo 
5«.ooo 

«l,OUO 


PSX  w  \ 


O- 

.  000117 
.  000283 
.  000450 
.  000600 
.  000767 
.  000950 

.  ooiioo 

.  001207 
.  001450 
.  001633 
.  00164*7 

.  001683 
.  001717 
.  001*750 

.  001783 
.  001850 

.  ooiooo 

.  001967 
.  002050 

.  002217 
_  002500 
,     >02017 
004217 
!  0055tO 
.  007107 
.008607 
.010333 
011*700 
.0\3117 
.014000 
.©16417 
OV7867 
.OVO007 
.021333 
.023300 
.025000 
.028000 
.030367 
.0333 
.0367 
.0400 
.0433 
.0483 
.0550 
.0667 
.0833 
.1017 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000117 
.000166 
.000167 
.000150 
.000167 
.000183 
.000160 
.000167 
.000183 
.000183 
.000034 
.000016 
.000034 
.000033 
.000033 
.000067 
.000050 
.000067 
.000083 
.000167 
.000283 
.000417 
.001300 
.001366 
.001584 
.001500 
.001666 
.001367 
.  001417 
.001483 
.  001817 
. 001450 
.001800 
.001666 
.001967 
.002300 
.002400 
.002367 


.0034 
.0033 
.0033 
.0050 
.0007 
.0117 
.0106 
.0184 


Permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 
permanent 
set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

.  Trfr  innate  inch  of  original  section — pounds. . 

T*t»llc  ****! 2  wiitarA  Inch  of  original  section do... 

ffil^jSS^Wptare      .... inch 

S»1fc«il*rSihuiid«  strain %t  elastic  limit do 


110,800 
50,000 
0.  1333 
.002050 

mi!oiii»er1^C.?h"rJ«t'"point of  rupture ." ." do...         .104 

citon  in  dl*m \fter  rupture,  per  centum  of  original  section 33.5 

ncti^lnarP    -  -■ 1".50  from  neck 

Itt^^riClSVnrfwe --"SW&T/KpfrL'**!? 

S^^^h^tiune 


".07,  ".08,  ".10,  ".12,  '.29\  ".1* 


i 


1056        TESTS   OF  IRON,    STEEL,    AND   OTHER   MATKRIAL8. 

No.  2765. 
Marks,  2?;  <? 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  id  ch. 

Successive 
elongation 
per  inch. 

Permanent 
sot. 

Successive 

permanent 

set 

Remarks. 

Total. 

i  Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250- 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,500 
26,000 
26,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 

Inch. 
0. 

.000133 
.000300 
.000460 
.000633 
.000783 
.000950 
.001117 
.001300 
.001467 
.001633 
.001667 
.001700 
.  001717 
.001767 
. 001817 
.001900 
.001983 
.002150 
.002333 
. 002667 
.003633 
.004750 
.  005050 
.007767 
.010000 
.011133 
.012250 
.013683 
.015667 
.  017500 
.019500 
.  021333 
.023333 
.025750 
.028083 
.030833 
.0333 
.0367 
.0417 
.0467 
.0517 
.0600 
.0717 

Inch. 
0. 
.000133 
.000107 
.000150 
.000183 
.000150 
.000167 
.000167 
.000183 
.000167 
.  000166 
.000034 
.000033 
. 000017 
.000050 
.000050 
.000083 
.000083 
.000107 
.000183 
. 000334 
.000966 
.001117 
.001200 
.001817 
.002233 
.001133 
.001117 
.001433 
.001984 
.001833 
.002000 
.001833 
.002000 
.002U7 
.002333 
.  002750 
.0024 
.0034 
.0050      • 
.0050 
.0050 
.0083 
.0117 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

............ 

...... ...... 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    106,  ©oj) 

Elastic  limit  per  square  Inch  of  original  section do...      55,  ©Or 

Elongation  per  inch  after  rupture inch..      0.08S* 

Elongation  per  inch  under  strain  at  elastio  limit do...    •00181] 

Beduotlon  in  diameter  at  point  of  rupture do...        .02* 

Reduction  in  area  after  rupture,  per  centum  of  original  section 8.* 

Position  of  rupture $  inch  from  neck 

Character  of  broken  surface .granular;  radiating  from  aflakv  spot  near  circumference 

Elongation  of  inch  sections ".05, ';.07,  ".00,  ".06,  ".06,  ".U- 
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Marks,  £f  * 

Diameter,  '.564. 

Sectional  area,  J25  square  inch. 


ffo.  2766. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Total. 

1 

!  Per  square 

■      inca. 

PovndM, 

250 

1,250 

I     2.500 

3,759 

1     5,000 

1     6,250 

7,500 

8,750 

<    10,000 

1    11.250 

1    12.50O 

12,750 

,    13,000 

1    13,250 

;    13,500 

13,750 

14.000 

14,250 

14,500 

1   14,750 

15,060 

15.250 

!    15,500 

1    15,750 

1    16,000 

16,250 

16,500 

1    17,000 

1   17,500 

I    18,000 

1    18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

i    21,500 

1    22,000 

1   22,500 

i    23,000 

23,500 

Paundt. 

1,000 

5,000 

10,300 

15,300 

20,000 

25,000 

30,300 

35.  -100 

40,000 

45,000 

50,000 

51,300 

52.000 

53,000 

54,i)00 

55,000 

56,000 

57,000 

58,000 

59,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

68,000 

70,000 

72,000 

74,003 

70,000 

78,000 

80,000 

82.000 

84,000 

86.000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

166,000 

108,000 

110,000 

112.000 

114.000 

116,000 

118,000 

118,480 

Inch. 
0. 

.000150 
.000317 
.C00483 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.001650 
.001883 
.001717 
.001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001983 
.002033 
.002117 
.002200 
.002300 
.002500 
.002717 
.003183 
.004167 
.005217 
.006500 
.00768 1 
.009017 
.010233 
.011583 
.013083 
.014883 
.015917 
.017500 
.019017 
.020767 
.022500 
.024333 
.026333 
.028600 
.0317 
.0350 
.0367 
.0417 
.0467 
.0517 
.0550 
.0667 
.0800 
.0983 

Inch. 
0. 
.000150 
.000167 
.000166 
.000150 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000050 
.000084 
.000083 
.000100 
.000200 
. 000217 
.000468 
.000984 
.001050 
.001288 
.001183 
.001334 
.001216 
.001350 
.001500 
.001300 
.001534 
.001583 
.001617 
.001750 
. 001783 
.001833 
.003000 
.002167 
.0032 
.0033 
.0017 
.0050 
.0050 
.0050 
.0033 
.0117 
.0133 
.0183 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1   24,000 
.   24,500 

25,000 

1   25,500 

1   26,000 

26,500 

'  27,000 

1   27.500 

28.000 

28,500 

29,000 

29.500 

29,620 

General  mmmary. 

Teastte  strength  per  square  Inch  of  original  section ponndft..     118,481 

Elastic  limit  per  square  inch  of  original  section do...      fiO.uoo 

Bongatkra  per  inch  after  rupture inch..      0.1150 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002033 

Hedacbon  in  diameter  at  point  of  rupture do...         .084 

Reduction  in  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture ".05  from  middle  of  stem 

Character  of  broken  surface granular;  silky  center 

Bengation  of  inch  sections ".07,  ".10,  ".23*.  ".15,  ".08,  ".06 

a  Ex.  31 67 
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No.  2767. 

Marks,  JJfiS 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  load*. 

Elongation 
per  inch. 

1  Successive 

1  elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
6.000 
6,260 
7,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
61,000 
52,000 
63,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
101,000 
106,000 
106,560 

Inch. 
0. 

.000150 
.000317 
.000467 
.000650 
.000800 
.000967 
.001133 
.001300 
.001483 
.001683 
.001733 
.  001800 
.  002200 
.002750 
.0032ir 
.003850 
.004600 
.006183 
.005700 
.006300 
.007433 
.008717 
.010167 
.011417 
.013000 
.  014750 
.016267 
.017760 
.019500 
.021167 
.  022917 
.  024917 
.027333 
.029583 
.0343 
.0367 
.0383 
.0433 
.0467 
.0533 
.0617 
.0700 
.0883 
.1117 

Inch. 
0. 

.000150 
.000167 
.000150 
.000183 
.000150 
.000167 
.000166 
.000167 
.OOOlKi 
.000200 
.000050 
.000067 
.000400 
.000550 
.000467 
.000633 
.000650 
.000683 
.000517 
.000600 
.001133 
.001284 
.001450 
.001260 
.001683 
.001750 
.  001517 
.001483 
.001750 
.001667 
.001750 
.002000 
.002416 
.002250 
.003717 
.0034 
.0016 
.0050 
.0034 
.0066 
.0084 
.0083 
.0183 
.0234 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

!      8,760 

10,000 

!    11,250 

12, 600 

•    12,750 

,    13. 000 

Elastic  limit 
Tensile  strength. 

1    13,250 

!    13,600 

13,760 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
10,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,640 



.... ........ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    106,560 

Elastic  limit  per  square  inch  of  original  section do...      52.0^' 

Elongation  per  inch  after  rupture inch         n.1250 

Elongation  per  inch  under  strain  at  elastic  limit do         .001800 

Reduction  in  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  centum  of  original  section .        30.6 

Position  of  rnoture 1».85  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".08,  ".28*,  ".12,  ".10,  ".10,  ".07 


Jo  "iSteeZJB.1, ",  MrSfe  JTa2 


_ffbo£>  C<? 
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No.  2750. 
Marks, %* 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


>  Total. 


Applied  loads.        I 

j Elongation 

Per  square     P«inch. 


i 


I 


inch. 


Successive 
elongation 
per  inch. 


Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10,000 
11,250 
12, 500 
12,750 
13.000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,  G00 
15,750 
10,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
28,000 
26,500 
27,000 
27,500 
27,910 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
58,000 
57, 000 
58,000 
50,000 
60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

04,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

111,040 


Inch. 
0. 
.000150 
.000317 
.000483 
.000650 
.000800 
.000983 
.001150 
.001333 
.001500 
.001067 
.001683 
.001717 
.001767 
.001817 
.001850 
.001883 
.001917 
.001967 
.002000 
. 002117 
.002167 
.002317 
.002433 
.002667 
.002917 
.003300 
.004183 
.005333 
.006667 


.010000 
.011667 
.013333 
.015117 


.018833 


.022500 


.027333 

.030000 

.0317 

.0350 

.0383 

.0450 

.0500 

.0567 

.0683 

.0983 


Inch. 
0. 

.000150 
.0001G7 
.000166 
. 000167 
.000150 
.000183 
.000167 
.000183 
.000107 
.000167 
.000016 
.000034 
.000050 
.0000."i0 
.000033 
.000033 
. 000034 
.000050 
.000033 
.000117 
.000050 
.000150 
.000116 
.000234 
.000250 
.900383 
.000883 
.001150 
.001334 
.001666 
.001667 
.001667 
.001666 
.001784 
.001716 
.002000 
.002000 
.001667 
.002333 
.002500 
.002667 
.0017 
.0033 
.0033 
.0067 
.0050 
.0067 
.0016 
.0300 


Permanent 
set 


Successive 

permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Inch. 


.000017 


Kemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    Ill,  640 

Elastic  limit  per  square  inch  of  original  section ....do...      61,000 

Elongation  per  inch  alter  rupture inch..      0.1167 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002167 

Reduction  in  diameter  at  point  of  rupture do...         .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 83.5 

Position  of  rupture |inch  from  neck 

Character  of  broken  surface .granular;  silky  spot  in  center 

Elongation  of  inch  sections ".26*.  ".09,  ".07,  ".08,  ".09,  'Ml 
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No.  2763. 
Marks,  l«$ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

' 

Successive 

Total. 

Ter  square 
inch. 

aet        |  Pe™»n«»t 

Remarks. 

Pounds. 
250 
1,250 
2,500 

Pound*. 
1,000 
5,  000 
10,  000 
15.000 
20,000 
25, 000 
30,000 
35,000 
40, 0/0 
45,000 
50,  000 
55,000 
56,000 
57, 000 
58.000 
59,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76, 000 
78,000 
80.000 
82, 000 
84,000 
86, 000 
88,000 
90, 000 
92,  000 
94,000 
96.000 
98,000 
100,000 
102, 000 
104,000 
106,000 
108,  000 
110,000 
112,000 
113,800 

Inch. 
0. 

.000133 
.000300 
.000450 
.  000617 
.  t*)0783 
.  000950 
.001117 
. 001283 
.OOUfO 
.001633 
.001833 
.001867 
.001917 
.  001967 
.002107 
.  002417 
.002733 
. 003183 
.004333 
.005833 
. 007000 
.008417 
.009600 
.010917 
.012167 
.  018533 
.015000 
.  016533 
.018333 
.  020000 
.021667 
.  023500 
. 025833 
.  027917 
.030100 
.0333 
.0367 
.0400 
.0133 
.0483 
.0533 
.0617 
.0767 
.1133 

Inch. 
0. 

.000133 
.000167 
. 000150 
.  000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000183 
. 000200 
.000034 
.000050 
.000050 
.000200 
.  000250 
. 000316 
.000450 
.  001150 
. 001500 
.  001167 
.001417 
.001183 
.001317 
.  001250 
.  001366 
.  001467 
.001533 
.001800 
.001667 
.  001687 
.001833 
.002333 
.002084 
. 002183 
.0032 
.0034 
.0033 
.0033 
.0050 
.  0050 
.0084 
.0150 
.0266 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

3,750 
5,000 
6,  250 

0. 
0. 
0. 
0. 
0. 
0. 

7,500 
8, 750 
10,000 
11,  250 

12,500 

13,750 

14,000 

14,  250 

14,500 

Klastic  limit. 

14,  750 

15,  000 

15,  250 

15,  500 

16,000 

Tensile  strength. 

16,500 

17,  000 

17,  500 

18,000 

18.500 

19,000 

19,500 

20,000 

20,500 

21,  000 

21,500 

22.000 

22, 500 

23,  000 

23, 500 

24, 000 

24,500 

25, 000 

25.  500 

20, 000 
26,  500 

27, 000 

27,  500 

28,000 

28,450 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    113,800 

Klastic  limit  per  square  inch  of  original  section do...      58,000 

Elongation  per  inch  after  rupture ■ inch..      0.1033 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001907 

Reduction  in  diameter  at  point  of  rupturo do...         .044 

Reduction  in  areaafter  rapture,  per  centum  of  original  section 15.0 

1  'oft  It  ion  of  ruptu  re ".05  from  middle  of  stem 

Character  of  broken  surface granular;  radiating  from  a  dull  spot  at  circumference 

Elongation  of  inch  sections ".07,  ".12,  ".15*,  ".11,  ".10,  ".07 


OP  IRON,   STEEL,   AND   OTHER  MATERIAXS. 
No.  2764. 
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^^  .25  square  inch, 


JkV>.  ooo 
*&^9  ooo 

«?.ooo 


^3.  OOO 


,ooo 

,000 
^57,  ooa 

1€0€9 

59,000 


^HlOO 
4gWO 

^JOO 

^,ooo 


^04^#  €>***> 

vjjfr*  ooo 

VJ5>*  ooo 
\<J?>«  o«o 


— I  .Elongation 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

sot. 

Remarks. 

I           Inch. 

1      °- 

1          .  000117 

Inch. 
0. 

.000117 
.000166 
.000167 
.000180 
.000167 
.600183 
.000180 
.000167 
.000183 
.000183 
.000034 
.000016 
.000034 
.000033 
.000033 
.000067 
.000050 
.000067 
.000083 
.000167 
.000283 
.000417 
.001300 
.001366 
.001584 
.001500 
.001666 
.001367 
. 001417 
.001483 
.001817 
.001450 
.001800 
.001666 
.001967 
.002300 
.002400 
.002367 
.002933 
.0034 
.0033 
.0033 
.0050 
.0007 
.0117 
.0106 
.0184 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  ntrongth. 

1          .  000283 

1           .  000450 

f           .  000600 

1               000767 

1            .000950 

I             .  001100 

.001267 
.001450 
.  0O1633 
.001667 
.001683 
.  OO 1717 
.001750 
.  001783 
.001850 
.  001900 
.001067 
.  002050 
.002217 
.002500 
.  OC2917 
.004217 
.  005583 
.  007167 
.  008667 
.  010333 
.  011700 
.  013117 
.  014600 
.  ©16417 
.  C17867 
i             .  €19697 

1             .  €21333 

1             .  023300 

I             .025600 

1             .  028000 

1             .030367 
I             .0333 

•"•-■r 

I            .0367 

I            .0400 

1            .0433 

I           .0483 

I           .0550 

\          .0667 

1          .0833 

\          .  1017 

1 

1 

General  summary. 


-e  souare  inch  of  original  section ...pounds..  110,800 

.EriLsxe  inch  of  original  section do...  59,000 

^r  «-fJSi *fter  rapture inch..  0. 133:i 

^**S*J££fibnnderatrain  at  elastic  limit do...  .00206(1 

,-^^^%12eW»*Pollltof  raptor* do...  .104 

2X5^^^5*2*  after  rapture,  per  centum  of  original  section 

%88 


V8ffi&~---«  

5?\<*?5^5#.{ (i£okeA  aatface granular;  silkv  ce 

^^^^SSaections «.07,  ".08,  ''.10, ".12,  "/29\ 


33.5 

50  from  neck 

center 

".1* 
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No.  2765. 


Marks,  2?;^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
sot. 

• 

Successive 

Remarks. 

**■»•  jPoinXre 

permanent 
set. 

Pounds. 
250 
1,250 
2,500 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250- 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
94.000 
98,000 
98,000 
100,000 
102,000 
104,000 
106,000 

Inch. 
0. 

.000133 
.000300 
.000450 
.000633 
.000783 
.000950 
.001117 
.001300 
.001467 
.001633 
.001667 
.001700 
. 001717 
.001767 
.  001817 
.001900 
.001083 
.002150 
. 002333 
.002667 
.  003633 
.004750 
.  005950 
.007707 
.010000 
.011133 
.012250 
.013683 
.015067 
.  017500 
.019.')00 
.021333 
.023333 
.025750 
.028083 
.030833 
.0333 
.0367 
.0417 
.0467 
.  0517 
.0600 
.0717 

Inch. 
0. 
.000133 
.000107 
.000150 
.000183 
.000150 
.000167 
.000167 
.000183 
.000167 
.000166 
.000034 
.000033 
.000017 
.000050 
.000050 
.0000*3 
.000083 
.000107 
.000183 
.000334 
.000066 
.001117 
.001200 
.001817 
. 002233 
.001133 
.001117 
.001433 
.001984 
.001833 
.002000 
.001833 
.002000 
.002117 
.002333 
.  002750 
.0024 
.0034 
.0050      • 
.0050 
.0050 
.0083 
.0117 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    108,00® 

Elastio  limit  per  saaare  inch  of  original  section do...      55,00j[ 

Elongation  per  incn  after  rapture inch..      0.068J* 

Elongation  per  inch  nnder  strain  at  elastio  limit do...    .00181' 

Redaction  in  diameter  at  point  of  raptore do...         .02* 

Redaction  in  area  after  rupture,  per  centum  of  original  section 8.* 

Position  of  rupture }  inch  from  neck 

Character  of  broken  surface granular;  radiating  from  a  flaky  Root  near  circumference 

Elongation  of  inch  sections ".05,  ".07,  ".06,  ".06,  ".06,  'Ml- 
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Marks,  »*  * 

Diameter,  '.564. 

Sectional  area,  .25  square  inch. 


ffo.  2766. 


Applied  loads. 

Successive 
elongation 
perlnch. 

Permanent 
set 

Successive 
permanent 

set. 

Remarks. 

Total. 

'  Per  square 
1       incn. 

per  inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 

Pound*. 
1,900 
5,000 
10.  JOO 
15,300 
20,000 
25,000 
30,  JOO 
35,  >00 
40,000 
45,  JOO 
50,000 
51,  JOO 
52,000 
53,000 
54,  '«0 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,003 
70.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112.000 
114.000 
116,000 
118.000 
118,480 

Inch, 
0. 

.000150 
.000317 
.C00483 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.001650 
.001683 
.001717 
.001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001983 
.002033 
.002117 
.002200 
.002300 
.002500 
.  002717 
.003183 
.004167 
.  005217 
.006500 
.00768J 
.009017 
.  010233 
.011683 
.013083 
.014383 
.016917 
.017600 
.019017 
.020767 
.022500 
.024333 
.026333 
.028600 
.0317 
.0850 
.0867 
.0417 
.0467 
.0517 
.0550 
.0667 
.0800 
.0983 

Inch. 
0. 

.000160 
.000167 
.000166 
.000150 
.000167 
.000183 
.000167 
.000167 
.000166 
. 000167 
.000033 
.000034 
.000050 
.000038 
.000033 
.000034 
.000033 
.000033 
.000050 
.000050 
.000084 
.000083 
.000100 
.000200 
. 000217 
.000466 
.000984 
.001050 
.001288 
.001183 
.001834 
. 001216 
.001850 
.001500 
.001300 
.001534 
.001583 
.001517 
.001750 
.  001733 
.001633 
.002000 
.  002167 
.0032 
.0033 
.0017 
.0050 
.0050 
.0050 
.0033 
.0117 
.0133 
.0183 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  lim'.t. 

Tensile  strength. 

6,250 

7,500 
8,750 
10,000 
11,250 
12,500 

12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 

14,600 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 

1    21,000 
21,600 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
26,000 

26,600 
27,000 
27,600 
28,000 
28,600 
39,000 

29,600 

29,620 

General  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..     118,481 

Klauie  limit  per  square  inch  of  original  section do...      GO.uoo 

Elongation  per  Inch  after  ruptnre inch..      0.1150 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002033 

induction  in  diameter  at  point  of  rupture do...         .084 

Redaction  in  area  after  rapture,  per  centum  of  original  section 27.0 

Position  of  rupture ".05  from  middle  of  stem 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ",07,  ".10,  ".23*.  ".15,  ".08,  ".06 
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No.  2767. 
Marks,  £*;£ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
6.000 
6,260 
7,500 
8,760 
10,000 
11  250 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
45,000 
50,000 
51,000 
52,000 
63,000 
54,000 
65,000 
50,000 
57,000 
58,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
101,000 
106,000 
106,560 

Inch. 
0. 

.000150 
.  000317 
.000467 
.000650 
.000800 
.000967 
.001133 
.001300 
.  001483 
.001683 
.001733 
.001800 
.002200 
.002750 
.  003217 
.003850 
.004600 
.006183 
.005700 
.006300 
.007433 
.008717 
.010167 
.011417 
.013000 
. 014750 
. 016267 
. 017760 
.019500 
.021167 
. 022917 
.  024917 
.027333 
.029583 
.0333 
.0367 
.0383 
.0433 
.0467 
.0533 
.0617 
.0700 
.0883 
.1117 

Inch. 
0. 

.000150 
.000167 
.000150 
.000183 
.000150 
.000167 
.000166 
.000167 
.000183 
.000200 
.000050 
.000067 
.000400 
.000550 
.000467 
.000633 
.000650 
.000683 
.000617 
.000600 
.001133 
.001284 
.001450 
.001260 
.001683 
.001750 
. 001517 
.001483 
.001750 
.001667 
. 001750 
.002000 
.002416 
.002250 
.003717 
.0034 
.0016 
.0050 
.0034 
.0066 
.0084 
.0083 
.0183 
.0234 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

12,500 
•    12  750 

,    13,000 
'    13,250 
13,500 
13,760 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
20,500 
20,640 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    106,560 

Elastic  limit  per  square  inch  of  original  section do...      52.000 

Elongation  per  inch  after  rapture inch..      0.1250 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001800 

Reduction  in  diameter  at  point  of  rupture do...         .004 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture 1".85  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".08,  ".28*,  ".12,  ".10,  ".10,  ".07 
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No.  2750. 
Marks,  Yi\? 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Persciuaro!  P«">ch.      perlncb. 
inch.  , 


Pound*.  ! 
250    I 
1,250 
2,500    I 
3,750 
5,000 
6,250    • 
7,500    , 
8,750 

10,000   ; 

11,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
15,750 
10,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
27,910 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
111,640 


Inch, 
0. 

.  000150 
.000317 
.000483 
.000650 
.000800 
.000083 
.001150 
.001333 
.001500 
.001067 
.001683 
.001717 
. 001767 
.001817 
.001850 
.001883 
.001917 
.001967 
.002000 
.002117 
. 002167 
.002317 
.002433 
.002667 
.002917 


.004183 
.005333 
.006667 


.010000 
.011667 
.013333 
.015117 
.016833 


.022500 


.027333 

.030000 

.0317 

.0350 

.0383 

.0450 

.0500 

.0567 

.0683 

.0983 


Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000)50 
.000183 


.000183 
.000167 
.000167 
.000016 
.000034 
.000050 
. 000050 
.000033 
.000033 
.000034 
.000050 
.000033 
.000117 
.000050 
.000150 
.000116 
.000234 
.000250 
.000383 


.001150 

.001334 

.001666 

.001667 

.001667 

.001666 

.001784 

.001716 

.002000 

.002000 

.001667 

.002333 

.002500 

.002667 

.0017 

.0033 

.0033 

.0067 

.0050 

.0067 

.0016 

.0300 


Permanent 
set. 


Successive 

permanent 

set. 


.000167  I  0. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


Inch. 


.000017 


Bemarka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  nection pounds..    111,640 

Elastic  limit  per  square  inch  of  original  section ^°/--      Mi000 

Elongation  per  inch  after  rupture.... inch..      0^167 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002167 

Reduction  in  diameter  at  point  of  rupture do...         .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rupture - ..finch  from  neck 

Character  of  broken  surface .granular;  silky  spot  in  center 

Eto^SonofiDchsectioiiB ".26*.  ".09,  ".07,  ".08,  ".09, 'Ml 
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No.  2763. 
Marks,  »  *$ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Elongation 

rer  square '   P«iiich. 
inch. 


Successive 
elongation 
per  inch. 


Pounds. 

Pound*. 

250 

1,000 

1,250 

5, 000 

2,500 

10, 000 

a,  750 

15,  000 

5,000 

20,000 

6,  250 

25, 000 

7,500 

30,000 

8,750 

35, 000 

10,  ouo 

40,  0)0 

11,250 

45,000 

12,500 

50,000 

13,750 

55.000 

14,000 

56,000 

14, 250 

57, 000 

14,  500 

58, 000 

14,  750 

59,000 

15,  OUO 

60,000 

15,  250 

61, 000 

15,  500 

62,000 

16,000 

01,000 

10,500 

66,000 

17,000 

68.000 

17,  500 

70,000 

18,000 

72,000 

16.500 

74,000 

19,000 

76, 000 

19,500 

78,000 

20,000 

80.000 

20,500 

82, 000 

21,000 

84,  OUO 

21,600 

80,000 

22. 000 

88,000 

22, 500 

90, 000 

£1,000 

02,  000 

23,  500 

94,000 

24, 000 

06. 000 

24,500 

98,000 

25,  000 

100,000 

25, 500 

102, 000 

20,000 

104,000 

20.  500 

106, 000 

27, 000 

108,000 

27,  500 

110,000 

28,000 

112,000 

28,450 

113,800 

Inch. 
0. 

.000133 
.000300 
.000450 
.000617 
. 000783 
. 000950 
.001117 
.001283 
.OOMfO 
.001633 
.001833 
.001867 
.001917 
.  001967 
.002107 
.002417 
.  00J733 
.  003183 
. 004333 
.005833 
. 007000 
.  008417 
.009600 
.  010917 
.012167 
.013533 
.015000 
.  016533 
. 018333 
.020000 
.021607 
. 023500 
.025833 
.  027017 
.030100 
.  0333 
.0367 
.0400 
.0133 
.0483 
.0533 
.0617 
.0707 
.1133 


Inch. 
0. 
.  000133 
.000167 
.000150 
. 000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000183 
.000200 
.000034 
.000050 
.000050 
.000200 
.  000250 
.  000316 
.  000450 
.  001150 
.001500 
.001167 
.001417 
.001183 
. 001317 
.001250 
.  001366 
.  001467 
. 001533 
.001800 
.001667 
.001067 
.001833 
.002333 
.002084 
. 002183 
.  0032 
.  0034 
.0033 
.0033 
.0050 
.0050 
.0084 
.0150 
.0260 


Permanent 
set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.      * 


Successive 

permanent 

set. 


Remarks. 


Inch. 


Initial  load. 


.j  Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    113,800 

Klustic  limit  per  square  inch  of  original  section do...      56,000 

Elongation  per  inch  after  rupture inch..      0.1033 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001967 

Reduction  in  diameter  at  point  of  ruptnro do...         .044 

Reduction  in  area  after  rapture,  per  centum  of  original  section 15. 0 

1  'osl  tion  of  ruptu  re ".05  from  middle  of  stem 

Character  of  broken  surface granular ;  radiating  from  a  dull  spot  at  circumference 

Elongation  of  inch  sections ".07,  'M2,  ".15*,  ".11,  ".10,  ".07 


TESTS  OF  IKON,    STEEL,   AND   OTHER  MATERIALS. 
No.  2764. 
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Marks,  £%& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

permanent 

act. 

Remarks. 

Total. 

Per  square 

fnnn. 

Pounds. 
250 
1.250 
2,500 
3.750 
5.000 
0,250 
7,500 
8,750 
10.000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,250 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,600 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
26,000 
20,500 
27,000 
27,500 
27,700 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
00,000 
01,000 
02,000 
04,000 
60,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
98,000 
98,000 
100,000 
102,000 
104,000 
108,000 
108,000 
110,000 
110,080 

Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000960 
.001100 
.001207 
.001450 
.001033 
.001607 
.001688 
.001717 
.001750 
.001783 
.001850 
.001900 
.001967 
.002050 
.002217 
.002500 
.002917 
.004217 
.005583 
.007107 
.008667 
.010333 
*    .011700 
.013117 
.014000 
.010417 
.017807 
.019067 
.021333 
.023300 
.025600 
.028000 
.030367 
.0333 
.0367 
.0400 
.0433 
.0483 
.0550 
.0007 
.0833 
.1017 

Inch. 
0. 

.000117 
.000160 
.000167 
.000150 
.000167 
.000183 
.000160 
.000107 
.000183 
.000183 
.000034 
.000010 
.000034 
.000033 
.000033 
.000007 
.000050 
.000067 
.000083 
.000107 
.000283 
.000417 
.001300 
.001366 
.001584 
.001500 
.001668 
.001307 
.001417 
.001483 
.001817 
. 001450 
.001800 
.001666 
.001967 
.002300 
.002400 
.002367 
.002933 
.0034 
.0033 
.0033 
.0050 
.0067 
.0117 
.0160 
.0184 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

Tensile  strength. 

•-•-tr 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    110,800 

Elastic  limit  per  square  inch  of  original  section do...      59,000 

Elongation  per  inch,  after  rapture inch..      0. 1333 

Elongation  per  inch  under  strain  at  elastic  limit do  ..    .002050 

Reduction  in  diameter  at  point  of  rupture w do...         .104 

Reduction  in  area,  after  rapture,  per  centum  of  original  section H3.5 

Position  of  rupture m 1".50  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".07,  ".08,  ".10,  ".12,  '.29*,  ".1* 
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No.  2765. 

Marks,  JJ^' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
sot 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250- 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
98,000 
98,000 
100,000 
102,000 
104,000 
106,000    ; 
l 

Inch. 
0. 

.000133 
.000300 
.000450 
.000633 
.000783 
.000950 
.001117 
.001300 
.001467 
.001633 
.001607 
.001700 
.  001717 
.001767 
.  001817 
.001900 
.001083 
.002150 
. 002333 
.  002667 
.  003633 
.004750 
.  005050 
.007767 
.010000 
.011133 
.012250 
.013683 
.015667 
.017500 
.O19.-)00 
.021333 
.023333 
.025750 
.028083 
.030833 
.  0333 
.0367 
.0417 
.0407 
.  0517 
.0600 
.0717 

Inch. 
0. 

.000133 
.000107 
.000150 
.000183 
.000150 
.000167 
.000167 
.000183 
.000167 
.000166 
.000034 
.  000033 
.000017 
.000050 
.000050 
.000083 
.  000083 
.000107 
.000183 
.000334 
.000966 
.001117 
.001200 
.001817 
.002233 
.001133 
.001117 
.001433 
.001984 
.001833 
.002000 
.001833 
.002000 
.002117 
.002333 
. 002750 
.0024 
.0034 
.0050      • 
.0050 
.0050 
.0083 
.0117 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

:::::::::::: 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  nnder  strain  at  elastio  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rapture J  inch  from  neck 

Character  of  broken  surface granular;  radiating  from  a  flaky  spot  near  circumference 

Elongation  of  inch  sections ».05,  ".07,  ".00,  ".06,  ".06>  ".ll* 


106, 00j 
55,  ©0« 
0.0083 
.00181 J 
.02} 
8.* 


TESTS   OP  IRON,    STEEL,   AND   OTHEE  MATERIALS. 

No.  276C. 
Marks,  £** 
Diameter, '  .564. 
Sectional  area,  .25  square  inch. 


1057 


Applied  loadrf. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set* 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incu. 

Pound*. 
250 
1,250 

Pounds. 

1,900 

5,000 

10.J00 

15,300 

20,000 

25,000 

30,300 

35,)00 

40,000 

45,300 

50,000 

51.J00 

52,000 

53,000 

54,«MX) 

55,000 

56,000 

57,000 

58,000 

50,000 

60,000 

61,000 

62,000 

63,000 

04,000 

65,000 

68,000 

68,000 

70,000 

72,000 

74,003 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90.000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

196,000 

108,000 

110,000 

112.000 

114.000 

116,000 

118.000 

118,480 

Inch. 
0. 

.000150 
.  000317 
.C00483 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.001650 
.001683 
.001717 
. 001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001983 
.002033 
.002117 
.002200 
.002300 
.002500 
.  002717 
.003183 
.004167 
.005217 
.006500 
.00768.1 
.009017 
.010283 
.011583 
.013083 
.014383 
.  015917 
.017500 
.  019017 
.020767 
.022500 
.024333 
.026333 
.028500 
.0317 
.0350 
.0367 
.0417 
.0467 
.0517 
.0550 
.0667 
.0800 
.0983 

Inch. 
0. 

.000150 
.000167 
.000166 
.000150 
.000167 
.000183 
.000167 
.000167 
.000166 
. 000167 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000050 
.000084 
.000083 
.000100 
.000200 
.000217 
.000466 
.000984 
.001050 
.001288 
.001183 
.001334 
. 001216 
.001350 
.001500 
.001300 
.001534 
.001583 
.001517 
.001760 
.001733 
.001833 
.002000 
.002167 
.0032 
.0033 
.0017 
.0050 
.0050 
.0050 
.0033 
.0117 
.0133 
.0183 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2,500 

3,750 

5,000 
6,250 
7,500 

8,750 
10,000 
11.250 
12,500 
12.750 
13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500    . 

14,750 

15,000 

15,250 

15,500 

15,750 

16,000 

16,250 

16,500 

17,000 

17.500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

24,000 

24,500 
25,000 
25,500 
26,000 
26.500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500    ! 

29,620    1 

! 

General  summary. 

TeasQe  strength  per  square  inch  of  original  section pouuds..     118,481 

Elastic  limit  per  so  uare  inch  of  original  section do...      (>0,  w>0 

Elongation  per  inch  after  rupture inch..      0.1150 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .002033 

deduction  in  diameter  at  point  of  rapture do...         .084 

Redaction  in  area  after  rapture,  per  centum  of  original  section 27.6 

Position  of  rupture.- ".05  from  middle  of  Btem 

Character  of  broken  surface grannlar;  silky  center 

Elongation  of  inch  sections ".07,  ".10,  ".23*,  ".15,  ".08,  ".06 

H.  Ex.  31 67 


1058       TESTS   OP   IBON,    STEEL,    AND   OTHER  MATERIALS. 


Marks,  JJSS 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  2767. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perinoh. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
11  250 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
3ft,  000 
40,000 
45,000 
50,000 
61,000 
52, 000 
53,000 
64,000 
65,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
101,000 
106,000 
106,660 

Inch. 
0. 

.000150 
.000317 
.000467 
.000650 
.000800 
.000967 
.001133 
.001300 
. 001483 
.001683 
.001733 
. 001800 
.002200 
.002750 
.  003217* 
.003850 
.004600 
.005183 
.005700 
.006300 
.007433 
.008717 
.010167 
.011417 
.013000 
.014750 
.016267 
. 017760 
.019500 
.021167 
. 022917 
. 024917 
.027333 
.029583 
.03d3 
.0367 
.0383 
.0433 
.0467 
.0533 
.0617 
.0700 
.0883 
.1117 

Inch. 
0. 

.000150 
.000167 
.000150 
.000183 
.000150 
.000167 
.000166 
.000167 
.000183 
.000200 
.000050 
.000067 
.000400 
.000550 
.000467 
.000633 
.000850 
.000683 
.  000517 
.000600 
.001133 
.001284 
.001450 
.001250 
.001583 
.001750 
.  001517 
.001483 
.001750 
.001667 
.001750 
.002000 
.002416 
.002250 
.003717 
.0034 
.0016 
.0050 
.0034 
.0066 
.0084 
.0083 
.0183 
.0234 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

12,500 
12  750 

,     13|  000 
'    13,250 
I    13,500 
13, 760 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
20,500 
26,640 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    106,560 

Elastic  limit  per  square  inch  of  original  section do...      52.000 

Elongation  per  inch  after  rapture inch..      0.1250 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .001800 

Reduction  in  diameter  at  point  of  rupture do...  .094 

Kednction  in  area  after  rupture,  per  centam  of  original  section 30.6 

Position  of  rupture 1".85  from  neck 

Character  of  broken  surface.... granular;  silky  center 

Elongation  of  inoh  sections ".08,  ".28*,  ".12,  ".10,  ".10,  ".07 


2o  "JVee&Bj;.  HlSle  JTaJl 


.Hoop  Ce 
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TESTS   OF  IRON,    STEEL,   AND   OTHER  MATERIALS.       1059 

No.  2750. 
Marks,  Vt\? 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

3.750 

15,000 

5,000 

20,000 

6,250 

25,000 

7,500 

30,000 

8,750 

35,000 

10,000 

40,000 

11,250 

45,000 

12,500 

50,000 

12,750 

51,000 

13,000 

52,000 

13, 250 

53,000 

13.500 

54,000 

13,750 

55,000 

14,000 

56,000 

14,250 

f>7, 000 

14.500 

58,000 

14,750 

50,000 

15,000 

00,000 

15,250 

61,000 

15,000 

62,000 

15,750 

63,000 

16,000 

64,000 

16,250 

65,000 

16,500 

66,000 

17,000 

68,000 

17,500 

70,000 

18,000 

72,000 

18,500 

74,000 

19,000 

76,000 

19,500 

78,000 

20,000 

80,000 

20,500 

82,000 

21,000 

84,000 

21,600 

86,000 

22,000 

88,000 

22,500 

90,000 

23,000 

92,000 

23,500 

94,000 

24,000 

96,000 

24,500 

98,000 

25,000 

100,000 

25,500 

102,000 

28,000 

104,000 

28,500 

106,000 

27,000 

108,000 

27,500 

110,000 

27,910 

111,640 

Elongation 
per  inch. 


Successive 
elongation 
per  inch. 


hick. 
0. 

.  000150 
.000317 
.000483 
.000650 
.000800 
.000983 
.001150 
.001333 
.001500 
. 001667 
.001683 
.001717 
.001767 
.001817 
.001850 
.001883 
.  001917 
.001967 
.002000 
.002117 
.  002167 
.002317 
.002433 
.002667 
.002917 


.004183 
.005333 
.006667 


.010000 
.011667 
.013333 
.015117 
.016833 
.018833 


.022500 

.024833 

.027333 

.030000 

.0317 

.0350 

.0383 

.0450 

.0600 

.0567 

.0683 

.0983 


Inch. 
0. 

.000150 
.  000167 
.000166 
.000167 
.000)50 
.000183 
.000167 
.  000183 
.000167 
.000167 
.000016 
.000034 
.000050 

.  oooo:>o 

.  000033 

.  000033 

.000034 

.000050 

.000033 

.000117 

.000050 

.000150 

.000116 

.000234 

.000250 

.000383 

.000883 

.001150 

.001334 

.001666 

.001667 

.001667 

.001666 

.001784 

.001716 

.002000 

.002000 

.001667 

.002333 

.002500 

.002667 

.0017 

.0033 

.0033 

.0067 

.0050 

.0067 

.0016 

.0300 


Permanent 
set. 


Successive 
permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Inch. 


.000017 


Bern  arks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    111,640 

Elastic  limit  per  square  inch  of  original  section do...      61,000 

Klongation  per  inch  after  rnpturo inch..      0.1167 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002167 

Reduction  in  diameter  at  point  of  rupture do...         .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 33.6 

Position  of  rupture |  inch  from  neck 

Character  of  broken  surface .granular;  silky  spot  in  center 

Elongation  of  inch  sections ".26*.  ''.09,  ".07,  ".08,  ".09,  'Mi 


1060       TESTS   OP  IKON,    StfEEL,   AND   OTHER  MATERIALS. 

No.  2751. 
Marks,  $%& 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remark*. 

Total. 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,600 
3,750 
5,000 
6,250 
7,500 
8,780 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,600 
26,000 
26,500 
27,000 
27,500 
27,520 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
110, 080 

Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000950 
.  001117 
.001283 
.001433 
.001633 
.001667 
.001683, 
.001733 
.001783 
.001833 
.001867 
.002017 
.002300 
.002517 
.002833 
.004000 
.005333 
.006583 
.007800 
.009167 
. 010917 
.011950 
.013533 
.  015117 
. 016700 
.018333 
.020050 
.021867 
.024000 
. 026333 
.028333 
.030833 
0333 
.0367 
.0417 
..0450 
.0517 
.0567 
.0683 
.0967 
.1000 

Inch. 

0. 

.000117 
.000166 
.000167 
.000150 
.000167 
.000183 
.000167 
.000166 
.000150 
.000200 
.000034 
.000016 
.000050 
.000050 
.000050 
.000034 
.000150 
.000283 
.000217 
.000316 
.001167 
.001333 
.001250 
.001217 
.001367 
.001750 
. 001033 
.001583 
.001584 
.001583 
.001633 
.001717 
.001817 
.002133 
.002333 
.002000 
.002500 
.002467 
.0034 
.0050 
.0033 

-.0067 
.0050 
.0110 
.0284 
.0033 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     110,  0S0 

Elastic  limit  per  square  inch  of  original  section do...      56,000 

Elongation  per  inch  after  lupture inch..      0. 1233 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001867 

lleduction  in  diameter  at  point  of  rupture do...         .  104 

Reduction  in  area  after  rupture,  per  cen turn  of  original  section ". .         33. 5 

Position  of  rupture 1«.84  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".06,  ".08,  ".10,  ".13,  "."26*,  ".11 


TESTS   OP   IRON,   STEEL,  AND   OTHER   MATERIALS.         10( 

No.  2«52, 
Marks,  55-c- 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


T°«1-    l^inX™ 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,5  0 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14, 2S) 
14,500 
14,750 
15,000 
15,500 
16,000 
10.500 
17,000 
17,5u0 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
27,630 


rounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,00.1 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,0'0 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000* 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110, 000 
110,520 


Elongation 
per  inch. 


Inch. 
0. 

.  CO0117 
.000283 
.000467 
.000617 
.000783 
.000050 
.  001133 
.001300 
.001467 
.001633 
.001667 
.001700 
.001733 
.001783 
.001833 
.001867 
.001933 
.002117 
.002250 
.002583 
.003550 
.005117 
.000350 
.007750 
.009167 
.010667 
.011950 
.013417 
.014917 
.016500 
.018183 
.019917 
.021867 
.024167 
.036083 
.028250 
.030583 
.0333 
.0367 
.0400 
.0467 
.0517 
.0567 
.0667 
.0850 
.1067 


Successive 
elongation 
per  inch. 


**•      set. 


Inch. 
0. 

.000117 
.000166 
.000184 
.000150 
.000166 
. 000167 
.000183 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000050 
.000050 
.000034 
.000066 
.000184 
.000133 
.000333 
.000967 
.001567 
.001233 
.001400 
.001417 
.001500 
.001283 
.001467 
.001500 
.001583 
.001683 
.001734 
.001950 
.002300 
.001916 
.002167 
.002333 
.002717 
.0034 
.0033 
.0067 
.0050 
.0050 
.0100 
.0183 
.0217 


Inch. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

Tenaile strength  per  square  inch  of  original  section pounds..    110, 

Kbsiio  limit  per  square  inch  of  original  section do...      57, 

Elongation  per  inch  after  rupture inch..      0.1 

Kloogation  per  inch  under  strain  at  elastio  limit do...    .001 

Redaction  in  diameter  at  point  of  rupture do... 

UednoUon  in  area  after  rupture,  per  centum  of  original  section 3 

Portion  of  rupture 3  inches  from  n< 

Character  of  broken  surface granular;  silky  cen 

Elongation  of  inch  sections ".10,  ".16,  ".29*,  ".15,  ".10,  " 


1062         TESTS  OF  IfiON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2753. 

Marks,  'i^f 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poun&X 
250 
1,250 
2,600 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,050 


Per  square 
inch. 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
104,000 
106, 000 
108,000 
108,200 


Elongation 
per  Inch. 


Inch, 
0. 

.000167 
.000333 
.000500 
.000650 
.000817 
.000983 
.001183 
.001367 
.001533 
.  001717 
.001767 
.001817 
.001967 
.002260 
.002500 
. 003167 
.003667 
.004167 
.004667 
.005283 
.006500 
.007800 
.009083 
. 010333 
.011667 
. 013100 
.014583 
.016083 
.  017567 
.019167 
.020917 
.022017 
.024833 
.027000 
.029333 
.0317 
.0350 
.0383 
.0417 
.0407 
.0517 
.0583 
.0683 
.0883 
.1017 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000167 
.000166 
.000167 
.000150 
.  000167 
.000166 
.000200 
.000184 
.000166 
.000184 
.000050 
.000050 
.00015C 
.000283 
.000250 
.000667 
.000500 
.000500 
.  000500 
.000616 
.001217 
.001300 
.  001283 
.001250 
.001334 
. 001433 
.  001483 
.001500 
.001484 
.  001600 
.001750 
.002000 
.001916 
.  002167 
. 002333 
.  002367 
.  0033 
.  00.13 
.0034 
.0050 
.0050 
.0060 
.0100 
.0200 
.0134 


Permanent 
set. 


Inch, 


Successive 

permanent 

set. 


Remarks. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    1 W,  200 

Elastic  limit  per  square  inch  of  original  section do . . .      52, 000 

Elongation  per  inch  after  rupture inch . .      0. 1 1 67 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001817 

Reduction  iu  diameter  at  point  of  rupture do. . .         .091 

Induction  in  area  after  rupture,  per  centum  of  original  section 30. 6 

Position  of  rupture » 31  inches  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".09,  ".11,  ".20*,  ".13,  '"'.07,  ".08 
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Marks,  £l\% 


Diameter,  ".504. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Successive 
elongation 
per  inch. 

Inch. 
0. 
.000117 

1 

Permanent 
set 

Successive 

permaneut 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
51.000 
52,000 
63,000 
64,000 
65,000 
66,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
110,720 

per  inch. 

Inch. 
0. 

.000117 
.000283 
.000450 
.000633 
.000800 
.000983 
.001150 
. 001317 
.001483 
.001650 
.001717 
.001783 
. 001817 
.001917 
.002017 
.002133 
.002600 
.003033 
.003367 
.003917 
.005133 
.006333 
.007567 
.008783 
.010083 
.011500 
.012833 
.014167 
.015667 
.017167 
.018667 
.020433 
.022133 
.023833 
.025833 
.028267 
.030833 
.0333 
.0367 
.0383 
.0450 
.0500 
.0550 
.0650 
.0833 
.1017 

Pounds. 

250 

1,250 

2,600 

3,750 

6,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

Inch. 

1 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tenaile  strength. 

.000166 

.000167 

.000183 

.000167 

.000183 

.000167 

.000167 

.000166 

.000167 

.000067 

.000066 

.000034 

.000100 

.000100 

.000116 

.000467 

.000433 

.000333 

.000550 

. 001216 

.001200 

.001234 

.001216 

.001300 

.001417 

.  001333 

.001334 

.001500 

.001500 

.001500 

.001766 

.001700 

.001700 

.002000 

.002434 

.002566 

.002467 

.0034 

.0016 

.0067 

.0050 

.0050 

.0100 

.0183 

.0184 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

14,750 

15,000 

15,500 

16,000 

16,600 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 
21,500 
22,000 

22,500 

23,000 
23.500 
24,000 
24,600 
25,000 
25,500 

26,000 

26,500 

27,000 
27,500 
27,680 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    1 10, 720 

EUstie  limit  per  square  inch  of  original  section do...      53,000 

Elongation  per  inch  alter  rupture inch..      0.1283 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001817 

Reduction  in  diameter  at  point  of  rupture  do . . .         .  0'J  I 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.0 

Position  of  roDture 2".65from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".09,  ".14,  ".27*,  ".13,  ".OS,  ".06 
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Marks,  ££',£ 

Diameter  ".564. 

Sectional  area,  .25  square  inch. 


No.  2755. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

sot. 

Remarks. 

Total. 

Per  square 
incb. 

Pounds. 

250 

1,250 

2,600 

3,750 

5,000 

6,250 

7.500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,230 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
63.000 
54,000 
56,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
109, 240 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001300 
.  001467 
.001683 
.001717 
.001833 
.001950 
.002233 
.002517 
.002850 
.003333 
.003917 
.004467 
.005050 
.006217 
.007450 
.008750 
.010083 
.011333 
.012583 
.014083 
.015667 
.017083 
.018750 
.020400 
.022050 
.023950 
.026083 
.028333 
.0317 
.0350 
.0367 
.0383 
.0450 
.0500 
.0550 
.0650 
.0763 
.1000 

Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000116 
.000034 
.000116 
.000117 
.000283 
.000284 
.000333 
.000483 
.000564 
.C00550 
.000383 
.001167 
.001233 
.001300 
.001333 
.001250 
.001250 
.001500 
.001584 
.00141' 
.00166" 
.001650 
.001650 
.001900 
.002133 
.  002250 
.003367 
.0033 
.0017 
,0010 
.0067 
.0050 
.0050 
.0100 
.0133 
.0217 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

i    17,000 

17,600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25,500 
26.000 
26,600 
27,000 
27,310 

i 

Tensile  strength.             | 

General  summary. 

Tensile  strength  per  square  incb  of  original  section .* pounds       109  240 

Elastic  limit  per  square  inch  of  original  section f...do.."      51*  00i> 

Elongation  per  inch  after  rupture inch"         0  \j$j 

Elongation  per  inch  under  strain  at  elastic  limit '.'.'.'.'.'.'.['.'.  .....do  001717 

Reduction  in  diameter  at  point  of  rupture do  084 

Reduction  in  area  after  rupture,  per  centum  of  original  section  . .7.  7.7.7.7.  7.7. 7.7.7. 27  0 

Position  of  rapture... at  middle  of  nteni 

Character  of  broken  surface granular;  silky  cento r 

Elongation  of  inch  sections ".07,  ".09, ''.20*  ,".15,  ".10.  ".09 
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1066         TESTS  OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2757. 

Marks,  53-gr 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,120 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72. 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104  000 
106,  000 
108,000 
110,000 
112,000 
112, 480 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000783 
.000950 
.001117 
.001283 
.001450 
.001633 
.001667 
.001700 
.001733 
.001783 
.  001817 
.001933 
.002000 
.002117 
.002250 
.002667 
.003350 
.004350 
.005533 
.006917 
.006167 
.009583 
.011000 
.012000 
.013917 
.015083 
.016833 
.  018*17 
.020250 


.024167 

.025967 

.0283 

.0317 

.0333 

.0367 

.0400 

.0450 

.0500 

.0550 

.0650 

.0850 

.1033 


Successive 
elon  cation 
per  Inch. 


Inch. 
0. 

.000117 
. 000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.  000183 
.000034 
.  000033 
.000033 
.000050 
.000034 
.000116 
.000067 
.000117 
.000133 
.000417 
.000683 
.001000 
. 001183 
.001384 
.001250 
.001416 
.001417 
.001000 
.001017 
.001166 
.  001750 
.  001584 
.001833 
.001833 
.002084 
.001800 
.  002333 
.0034 
.0016 
.0034 
.0033 
.0050 
.0050 
.0050 
.0100 
.0200 
.0183 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    112,480 

Elastic  limit  per  square  inch  of  original  section  do...      55,000 

Elongation  per  inch  after  rupture inch..      O.1300 

Klongation  per  inch  under  strain  at elastio  limit do...    .001817 

Reduction  in  diameter  at  point  of  rupture do. . .  .  084 

Rod  notion  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular;  silky  center 

Elongation  of  Inch  sections ".08,  ".11,  ".19*,  ".21*.  'Ml,  ".08 
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Marks,  ^-c-' 


No.  2758. 


.   BTiM 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


i       Applied  loads. 


TotaL 


Per  square 
1       inch. 


Elongation  ^ftcnc!!jjT® '  Permanent '  Successive  j 
per  inch.     «*££*■  .        ««,.         *™nt 


Rematks. 


1 

.  Pounds. 
1         250 
,      1.250 

Pounds. 

1           1,000 

5.000 

10.000 

15,000 

20.000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

66,000 

57,000 

58,000 

50,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78.000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

I         94,000 

*        96,000 

98.000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

112,120 

Inch 
0. 

.000150 
.000317 
.000467 
.000033 
.000800 
.000967 
.001133 
.001300 
.001467 
.001667 
.001717 
.001750 
.001783 
.001800 
.001850 
.001933 
.001983 
.002100 
.002250 
.002450 
.003067 
.004000 
.005167 
.006583 
.007833 
.009333 
. 010617 
.012083 
.013533 
.014850 
.016500 
.018167 
.020000 
.022083 
.023833 
.026167 
.028333 
.030833 
.033750 
.0367 
.0400 
.0450 
.0500 
.0567 
.0667 
.0833 
.0950 

Inch. 
0. 
.000150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

•      2,600 

.000167    >    0. 

i     3.750 

.000150 

0. 

1     5,000 

.000160 
.000107 
.000167 
.000166 
.000167 
.000167 
.000200 
.000050 
.000033 
. 000033 
.000017 
.000050 
.000083 
.000050 
.000117 
.000150 
.000200 
.000617 
.000933 
.001167 
.001416 
.001250 
.001500 
.001284 
.001466 
. 001450 
. 001317 
.  001650 
.  001667 
.  001833 
.002083 

0. 

0. 
0. 
0. 
0. 

1     6.250 

7,500 

1     8,750 

'    10,000 

,    11,250 

12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14.250 
14,600 
14,750 
15,000 
15,600 
16,000 
16.600 
17.000 
17.500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,600 
25,000 
25,600 
26.000 
26,500 
27,000 
27,500 
28.000 
28,030 

Elastic  limit. 

.001750 
.002334 



.002166 

.002500 

.002017 

.002950 

.0033 

.0050 

.0050 

.0067 

.0100 

.0166 

.0117 

Tcnsilo  strength. 

1 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    112,120 

KUstic  limit  per  square  inch  of  original  section do...      57]  000 

Elongation  per  inch  after  rapture inch..      0.0067 

Klungation  per  inch  under  utraiu  at  elastic  limit do...    .001983 

Reduction  in  diameter  at  point  of  rupturo do...         .074 

Italnetion  in  area  after  rapture,  per  centum  of  original  section 24.6 

Position  of  rupture .- ft  inch  from  neck 

Character  of  broken  surface granular;  dull  spot  at  circumference 

Elongation  of  inch  sections ".07,  ».o7,  ".07,  ".08,  ".10,  ".19* 


1068        TESTS   OF  IRON,    8TEEL,    AND   OTHER   MATERIALS. 

No.  2759. 

Marks,  ^? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


J        Appli 

nd  loads. 

Per  square 
inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Inch. 
.000117 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 

Keusatkt. 

ToteL 

PoundM. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14.250 
15,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26.000 
26,500 
27,000 
27.500 
27,800 

Pounds. 

1.000 
5.000 
10,000 
15,000 
20,000 
25, 000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57, 000 
58,000 
59,000 
60,000 
62. 000 
04.000 
6".  000 
6X,  000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108, 000 
110,000 
111,200 

Inch. 
0. 

.000117 
.000267 
.000450 
.000617 
.000767 
.000933 
.001117 
.001300 
.  001450 
.001633 
.001667 
.001700 
.001733 
.001767 
.001817 
.001900 
.001983 
.002100 
.002217 
. 002467 
.003000 
. 003833 
.004917 
.006167 
.007533 
.009000 
. 010283 
.011750 
.013167 
. 014750 
. 016500 
.018000 
.  019700 
.  021067 
.023667 
. 025833 
.  027833 
.030167 
.0333 
.0367 
.0400 
.0150 
.0500 
.0550 
.  0050 
.0900 

Inch. 

o. 

0 

Initial  load. 

1 

.0O0150     1     0. 
.000183     1     0. 
.000167     I    0. 
.000150     '     0. 
.04)0166     1     0. 
.000184         0. 
.000 1S3          0. 



.000150 

.0.0183 

.0(10034 

. 0U0J3.I 

. 000033 

.000034 

. 000050 

.0:HN>83 

. 000083 

.000117 

.000117 

.000250 

. 000533 

.  000833 

.  001084 

.001250 

.001360 

.  001467 

.001283 

. 001467 

.001417 

.  001583 

.001750 

.  001500 

.001700 

.001967 

.002000 

.002166 

.002000 

.002334 

.003133 

.0034 

.0033 

.0050 

.0050 

.0050 

.0100 

.0250 

:::;::::::::;::::;;:::::: 

i 

I 

Elastic  limit 

Tensile  strength. 

i 

i 

■ 

:::::::::::i::::::::;;:: 

I 

• 

i 

i 

; 

r 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    111.200 

Elastic  limit  per  square  inch  of  original  section do.. .      55,000 

Elongation  per  inch  after  rupture inch..      0.oaoi 

Elongation  per  inch  nnder  strain  at  clAalic  limit do  ..     .001*17 

Redaction  in  diameter  it  point  of  rupture do. .  .  Wi» 

Ked notion  in  area  after  rupture,  per  centum  of  original  pectiou -.M.4 

Position  of  rupture "45  from  neek 

Character  of  broken  surface granular:  ailkv  center 

Elongation  of  inch  sections ".05,  ".05  ".06  ".06  ".08,  ".24* 
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3fo.  2760. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
13,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,860 


Pwmdg. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55, 000 
50,000 
57,000 
58,000 
59,000 
60,000 
6*2,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
107,440 


Elongation  gjJJ 
perTnch.      pe^ 


Successive 

a1  nti  tr  atinn 


Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000933 
.001117 
.001283 
.001450 
.001633 
.001683 
. 001783 
.001950 
.002407 
.002800 
.003367 
.003883 
.004500 
.005067 
.005833 
.006950 
.008333 
.009583 
.010917 
.012667 
. 014167 
.015583 
.017100 
.018750 
.  0*20783 
. 022667 
.024833 


.0300 
.0317 
.0350 
.038-* 
.0417 
.0467 
.0517 
.  0567 
.0683 
.0833 
.1167 


ration 
inch 


Inch. 
0. 

.000117 
.000166 
.000167 
.000150 
.000167 
.000166 
. 000181 
.000166 
.000167 
.000183 
.000050 
.000100 
.  000167 
.  000517 
.000333 
.000507 
.000516 
.000617 
.000567 
.000766 
.001117 
.001383 
.001250 
.001334 
.001750 
.001500 
.  061410 
. 001517 
.001650 
.002033 
.001884 
.002166 
.002000 
.  003167 
.0017 
.0033 
.0033 
.0034 
.0050 
.0050 
.0050 
.0116 
.0150 
.0334 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
o. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    1 07, 440 

Elastic  limit  per  square  inch  of  original  section do...      61,000 

Elongation  per  inch  after  rapture inch..      0.1417 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001683 

Reduction  m  diameter  at  point  of  rupture do...         .084 

Reduction  tn  area  after  rupture,  per  centum  of  original  section 27.  G 

Position  of  rupture 2$  inches  from  neck 

Hiaracterof  broken  surface granular;  silky  spot  near  center 

Elongation  of  inch  sections 09,  ".22*.  ".23*.  ".15,  ".10,  ".06 
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No.  2761. 


Marks,  ^^S 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
i  per  inch. 

1 

\  Successive 

1  elongation 

per  inch. 

Inch. 
0. 

.000133 
. 000167 
.  000167 
.000183 
.  000167 
.  000106 
.000167 
.  000167 
.0001G6 
.000 1*4 

.  000033 

.  000050 
. 000033 
.000117 
.000150 
.000417 
.000366 
.  000667 
. 000517 
. 000333 
•  .001233 
.001584 
.0)1916 
.000917 
.001333 
.001467 
.  001533 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

set.        jPermMent 

i 

Pounds. 

250 

1,250 

2,500 

3.750 

5,000 

G,  250 

7. 500 

8,750 

10.000 

11,250 

12,500 

12.750 

13.000 

13,250 

13.  500 
13,750 
14.000 
14, 250 
14,500 

14,  750 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25, 000 
30,000 
35. 000 
40. 000 
45.000 
50,  000 
51,000 
52, 000 
55.  COO 

54.  000 

55,  000 
50,  GOO 
57, 000 

58.  000 

59,  000 
00,  000 
62, 0'lO 
04,000 
66,000 
68,000 
70,  000 
72.  000 
74,000 
76,  000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90.000 
92,  000 
94.000 
96,000 
98, 000 

100.000 
102,  000 
104,000 
100,  000 
106. 440 

Inch. 
0. 

.000133 
.  000300 
.000467 
. 000650 
. 000817 
.0009X3 
.001150 
.001317 
.  001483 
.001667 
.001700 
.001750 
.001783 
.001900 
.  0«»20.*i0 
. 002467 
. 002833 
. 003500 
.004017 
. 004850 
. 006083 
.  007067 
.  00058  * 
.010500 
.011833 
.013300 
.014833 
.016417 
.  018083 
.020000 
.021833 
.024000 
. 026250 
. 028583 
.  030833 
.  0333 
.  0367 
.  0400 
.0167 
.  0517 
.0567 
.0667 
.  0850 
.  1050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0.     . 

0. 

0. 
.000017 

Inch, 
0. 

Initial  load. 

.000017 

Elastic  limit. 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18, 000 

18.500 

19,000 

.001584 
.  001666 
.001917 
.  0U1833 
. 002167 
. 002250 
. 002333 
. 002250 
.  002467 
.0034 
.  0033 
.0067 
.0050 
.0050 
.0100 
.018-'! 
.  0200 

19,500 

20.000 

20,500 

21,000 

21,  500 

22,000 

22,500 

23.000 

23, 500 

24, 000 

24,500 

25,000 

25,500 

26,000 

26,  500 

26, 610 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    106,  440 

Elastic  limit  per  square  inch  of  origin  Bisection „ do...      53,000 

Elongation  per  inch  after  rapture inch..      0.  1200 

Elongation  per  inch  antler  strain  at  elastic  limit do...    .001783 

Reduction  in  diameter  at  point  of  rupture do . . .  .  094 

Reduction  in  area  after  rapture,  per  centum  of  original  section 30. 6 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface granular;  silky  eccentric  spot 

Elongation  of  inch  sections ".25*,  ".14,  ".09,  ".08, ".«,  ".08 


JO  "Jl&eZ&.-L.l&fle  JTo.  2 
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TESTS   OF   IRON,    STEEL,  AND   OTHER   MATERIALS. 

No.  2GS3. 
Marks,  »»tf. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Elongation 
per  inch. 


1,250 
2,500 
3,750 
5,000 
0,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16.500 
16,000 
18,500 
17.000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21 
21.500 
22,000 
22,500 
23.00C 
23.500 
24,000 
24,500 
25,000 
25,500 
28,000 
26.500 
27,000 
27,415 


.008267 

.000833 

.011417 

.012833 

.014833 

.016500 

.018083 

.019667 

.021417 

.023333 

.025667 

.0275 

.0300 

.0333 

.0367 

.0400 

.0450 

.0500 

.0583 

.0700 

.0967 


Successive 
elongation 
per  inch. 


Permanent 
net. 


Inch. 
0. 

.000150 
.000167 
.000166 
.000107 
.000183 
. 000167 
.00U167 
.000166 
.000150 
.000167 
.000033 
.000050 
.  000034 
.000016 
.000067 
.000033 
.000067 
.000167 
.000163 
.000267 
.000666 
.000767 
.001117 
.  001716 
.001434 
.001566 
.001584 
.001416 
.002000 
.001687 
.001583 
.001584 
.001750 
.  001916 
.002334 
.001833 
.0025 
.0033 
.0034 
.0033 
.0050 
.0050 
.0083 
.0117 
.0267 


Inch. 


Succossivo 

permanent 

set 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensilo  strength. 


General  summary* 

Tensile  strength  per  square  inch  of  original  section pounds..    109,660 

Klastic  limit  per  square  inch  of  original  section do...      57,000 

Elongation  per  inch  after  rapture inch..      0.1133 

Elongation  per  inch  under  strain  at  elastic  limit do...    .0019f»0 

iUwioction  in  diameter  at  point  of  rupture do...  .104 

iu*d action  in  area  after  rupture,  per  centum  of  original  section 3:i.  ft 

IVmition  of  rupture 1".  17  from  nock 

Character  of  broken  surface grannlar;  mlky  rentct 

Elongation  of  inch  sections ". 07, ". 07, ".07,  ".08,  ".08,  ".21* 


)72        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  26S4. 

Marks,  $%& 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12, 750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,  000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24. 500 
25,000 
25,500 
26,000 
26,360 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76, 000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102, 000 
104,  000 
105,440 


Elongation 
per  Inch. 


Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001300 
.001467 
.001633 
.001667 
.  001717 
.001750 
.001800 
.002000 
.002383 
.002833 
.003533 
.004100 
.004933 
.006417 
.007833 
.009350 
.010667 
.012250 
.013667 
.015283 
.016833 
. 018550 
.020500 
.022583 
.024500 
.026783 
.0300 
.0333 
.0367 
.0383 
.0433 
.0483 
.0533 
.0633 
.0783 
.1050 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000106 
.000034 
.000050 
.000033 
.000050 
.000200 
.000383 
.000450 
.000700 
.000567 
.000833 
.001484 
.001416 
.  001517 
.001317 
.001583 
.  001417 
.001616 
.001550 
.001717 
.001950 


.  001917 

.002283 

. 006217 

.0033 

.0034 

.0016 

.0050 

.0050 

.0050 

.0100 

.0150 

.0267 


Permanent 
set. 


Inch. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

isile  strength  per  square  Inch  of  original  section pounds..    103,440 

stio  limit  per  square  inch  of  original  section do...      54,000 

ngation  per  inch  after  rapture inch..      0. 1300 

ngation  per  inch  under  strain  at  elastic  limit do...    .001800 

luction  in  diameter  at  point  of  rupture do.  ..         .115 

I  uction  in  area  after  rupture,  per  con  turn  of  original  section 36.4 

ition  of  rupture 1".22  from  neck 

tracter  of  broken  surface grannlar;  silky  center 

ngation  of  inch  sections ".06,  ".08,  ".09,  'M0,  ".23*.  ".22 
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No.  2685. 

Marks,  2g£ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
67,000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
94,000 
06,000 
06,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,240 


Permch-      per  inch.  8et* 


Inch. 
0. 

.000150 
. 000300 
.000467 
.000633 
. 000783 
.  000950 
.00L117 
.001283 
.001467 
.001650 
. 001683 
.001717 
.001767 
.001817 
.001917 
.002100 
. 002333 
.002833 
.003167 
.003867 
. 005200 
.006700 
.008183 
.000500 
.010017 
.  012333 
.013833 
.015333 
.017000 
.018683 
.020667 
.022450 
.024667 
.  026517 
.0283 
.0317 
.0350 
.0367 
.0417 
.0483 
.0533 
.0617 
.0700 
.0950 
.1117 


Inch. 
0. 

.000150 
.  001)150 
.000167 
.000166 
.000150 
.000167 
.000167 
.000166 
.000184 
.000183 
.  000033 
. 000034 

.  oooo:.o 

. 000050 

.000  KM) 

.  000183 

.  000233 

.  000500 

.  000334 

.  000700 

.001333 

.001500 

.001483 

.001317 

.001417 

.  001416 

.001500 

. 001500 

.001667 

.001683 

.001984 

.  0017*3 

.002217 

.001850 

.001783 

.003-1 

.0033 

.0017 

.0050 

.0066 

.0050 

.0084 

.0083 

.0250 

.0167 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

c. 

0. 


Successive 
permanent 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    108,240 

Clastic  limit  per  square  inch  of  original  section do  ..      54,000 

Elongation  per  inch  after  rupture inch..      0. 1200 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001817 

Reduction  in  diameter  at  point  of  rupture do...         .064 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture ".65  from  neck 

Character  of  broken  surface granular ;  radiating  from  a  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".18*,  ".12,  ".10,  ".10,  ".12 

H.  Ex.  31 68 


1074       TESTS   OF   IRON,   STEEL,   AND   OTHER  MATERIALS. 

No.  2686. 
Marks,  ^^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Appli 
Total. 

Ml  loads. 

l'or  square 
incn. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
250 
1,250 
2,500 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,760 
15,000 
15,500 
16,000 
16,500 
17, 000 
17,500 
18,000 
18,500 
19,000 
IP,  500 
20,000 
20,500 
21,  000 
21. 500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25, 000 
25,500 
26,000 
26,500 
26,680 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
62,000 
63.000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,  000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,  000 
104,000 
106,000 
106,720 

IneK 
0. 

.000133 
.000317 
.000483 
.000650 
.  000817 
.001000 
.001150 
.001333 
.001483 
.001650 
.001683 
.001733 
.001767 
.001817 
.001867 
.002000 
.002167 
.002433 
.002733 
.003333 
.004833 
.006600 
.008083 
.009583 
.011250 
.012600 
.014117 
.016667 
.017500 
. 019267 
.  021338 
.023333 
.025338 
.  027667 
.0300 
.0333 
.0367 
.0400 
.0450 
.0500 
.0583 
.0683 
.0900 
.1167 

Inch. 

0. 

.000183 
.000184 
.000166 
.000167 
.000167 
.000183 
.000150 
.000183 
.000150 
.000167 
.000033 
.000050 
.000034 
.000050 
.000050 
.000133 
.000167 
.000266 
.000300 
.000600 
.001500 
.001667 
.001583 
.001500 
.001667 
.001250 
.  001617 
.001550 
.001833 
.  001767 
.002066 
.002000 
.002000 
.002334 

'  .002333 
.0033 
.0034 
.0033 
.0050 
.0050 
.0083 
.0100 
.0217 
.0267 

IneK 
0. 
0. 
0. 
0. 
0. 

IneK 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 
0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    106,730 

Elastic  limit  per  square  inch  of  original  section do...      55, OoO 

Elongation  per  inch  after  rupture inch..      0. 1500 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001867 

Reduction  in  diameter  at  point  of  rupture , do...         .  104 

Reduction  in  area  after  rupture,  per  centum  of  original  section...., 33,5 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections , ".25*,  ".19,  ".12,  ".12,  'U2,  ".10 
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2*0.  2687. 


Marks,  5&& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


r 


Pmmdi. 

I       250 

1250 

|     2,500 

I     3,750 

5,000 

6,250 

7,500 

1     8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,600 

,   H.250 

14,500 

<    14,750 

1   15,000 

,    15,500 

16,090 

16.500 

i    17,000 

17,600 

18,000 

18.500 

10,000 

19,500 

20,000 

20.500 

21,000 

21,500 

|   22,000 

'  22,500 

,    23,000 

I   23,500 

!  24,000 

,   24,500 

25,000 

1   25,500 

28,000 

26.310 


Per  square 


or  son 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
67,000 
58,000 
69,000 
00,000 
62,000 
64,000 
66,0CO 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
105,240 


Elonj 
per 


Z 


»!*...  Successive 
5fn  elongation 
ch-       perluch. 


Inch. 
0. 

.000133 
.000300 
.000467 
.000650 
.000800 
.000967 
.001133 
.001300 
.001500 
.001667 
.001700 
.001733 
.001800 
.002000 
.002333 


.003717 
.004417 
.005000 
.005700 
.007167 
.008500 
.009933 
.011333 
.012833 
. 014417 


. 017667 

.019333 

.021333 

.023167 

.025333 

.027633 

.0300 

.0333 

.0367 

.0400 

.0450 

.0500 

.0567 

.0650 

.0800 

.1083 


Inch. 
0. 

.000133 
.000167 
.000167 
.000183 
.000150 
.000167 
.000166 
.000167 
.  000*200 
.000167 
.000033 
.000033 
.000067 
.000200 
.  000333 
.  000750 
.  000634 
.000700 
.000583 
.000700 
.001467 
.001333 
.  001433 
.001400 
.  001500 
.001584 
.001666 
.001584 
.001666 
.002000 
.001834 
.002166 
.002300 
.002367 
.0033 
.0034 
.0033 
.0050 
.0050 
.0067 
.0083 
.0150 


Permanent 
set. 


Inch. 
0. 

0.  . 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive  I 

permanent 

set. 


Remarks. 


Inch. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

T*u*ile  strength  per  square  inch  of  original  section  pounds. .     105, 240 

Etatie  limit  per  square  inch  of  original  section    do  . .      53, 000 

JHoogfttion  per  inch  after  rupture inch . .      0. 1350 

{Sonjpition  per  inch  under  strain  at  elastic  limit  do...    .001800 

&4uctian  in  diameter  at  point  of  rupture do...  .104 

wdnction  in  area  after  rapture,  per  centum  of  original  section ...   ..         33.5 

Pwition  of  rupture 1".65  from  neck 

■Juracter  of  broken  surface granular;  silky  center 

Songitkmof  inch  section* "-12,  ".29*,  ".15,  ".10,  ".08,  ".07 
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Marks,  i°?;S 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


No.  2688. 


Applied  loads. 
TotaL 


Pounds. 
250 
1,250 
2,500 
3, 7.*0 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,  500 
23,000 
23,500 
24,000 
24,500 
25,  000 
25,  500 
26,000 
20,500 
26, 620 


Elongation 


Per  square    Permch- 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,  000 
84,  000 
86,  000 
88,  000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,  000 
104,000 
106,000 
106,  480 


Inch. 
0. 
.000133 
.000283 
.000450 
.000633 
.000817 
.001000 
.001167 
.001333 
.  001517 
.001683 
.001717 
.  001767 
.  001817 
.001933 
.002000 
.002500 
.002917 
.003683 
.004300 
.005117 
.006583 
.007833 
.  009250 
.010667 
.  012083 
.  013533 
.015000 
.  016617 
.018450 
. 020333 
.  022167 
.024167 
. 026167 
.0283 

.oru7 

.0333 
.0367 
.0400 
.0467 
.0517 
.0600 
.0700 
.0900 
.1083 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000133 
.000150 
.000167 
.000183 
.000184 
.000183 
. 000167 
. 000166 
.000184 
.000166 
.000034 
.000050 
.000050 
.000116 
.000067 
.000500 
.000417 
.000766 
.000617 
.000817 
.001466 
.001250 
.  001417 
. 001417 
.  001416 
.001450 
. 001467 
.  001617 
.001833 
.001883 
.001834 
.  002000 
.002000 
.002133 
.0034 
.0016 
.0034 
.0033 
.0067 
.0050 
.0083 
.0100 
.0200 
.0183 


Permanent 


Successive 

permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Renu  . 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section  pounds. . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rapture inch.. 

Elongation  per  inch  under  Ht rain  at  clastic  limit do  .. 

Reduction  in  diameter  at  point  of  rupture do... 

Redu ction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture I  inch  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".08,  ".09,  'MO,  ".11,  ".12,  ".28 


106.480 

53,  <*>U 
0. 1300 
.001*17 
094 
0.6 


\ 


lo'iStee!  B.Z.Itifle  i7to.2 


Jfoop  D  jt 


H  Ex  Oy.^2 
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No.  2774. 

Marks,10^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
perlnoh. 

Successive 
elongation 
perlnoh. 

Permanent 

set. 

Ineh. 
0. 
0. 

O. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
6.000 
10.000 
15,000 
20,000 
25,000 
30, 0)0 
35,000 
40.000 
43,000 
50,000 
61,000 
52,  000 
53,000 
54,000 
55,000 
56.000 
57, 000 
58.000 
59.000 
60,000 
62,000 
64.000 
66.000 
63,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,240 

Pound*. 
250 
1,250 

Ineh. 
0. 

.000117 
.000283 
.000433 
.000617 
.000783 
.000933 
.001100 
.001267 
.001433 
.  001617 
.001650 
.001687 
.001717 
.001750 
.001783 
.001817 
.001867 
.007333 
.007917 
.008417 
.010000 
.  011750 
.013667 
.015200 
.017000 
.018967 
.021000 
.022917 
.025500 
.0283 
.0317 
.0350 
.0367 
.0400 
.0467 
.0517 
.0550 
.0650 
.0783 
.1033 
.1333 

Ineh. 
0. 

.000117 
.000166 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

i500 

3,750 

.000150    '    0. 
.000184    I    0. 
.000166    j    0. 
.000150        0. 
.  000167        0. 

5,000 

6,250 

7,500 
8,750 

1    10,000 
|   11,250 

.000167 
.000166 
.000184 
.000038 
.000017 
.000050 
.000033 
.000033 
.000034 
.000050 
.005466 

—  .000017 

—  .000017 

1    12,500 

12,750 

13,000 

1    13,250 

1    13,500 
1    13,750 

'    14,000 

14,250 
14,500 
14,750 
15,000 
15,500 
16,000 

.000584 

.000500 

.001583 

.001750 

. 001917 

.001533 

.001800 

.001967 

. 002033 

.001917 

.002583 

.0028 

.0034 

.0033 

.0017 

.0033 

.0067 

.0050 

.0033 

.0100 

.0133 

.0250 

.0300 

16.50C 

17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
SO,  500 
21,000 

21,500 

22,000 
22,500 

23,000 

23,500 
24,000 

24,500 
25,000 

25,060 

i 

General  summary. 

Specific  gravity 7.8438 

Hardness 21.40 

Tmaiie  strength  per  square  inch  of  original  section pounds..    100,240 

Elaitie  limit  per  square  inch  of  original  section do...      67,000 

KloQgatUm  per  men  after  rupture inch..      0.1533 

Elongation  per  inch  under  strain *at  elastic  limit do...    .001867 

""taction  in  diameter  at  point  of  rupture do...         .124 

Hrdnction  in  area  after  rupture,  per  centum  of  original  section 89.2 

r<«ition  of  rupture 24/'  from  neck 

(Character  of  broken  surface silky 

Pl — "  tot  inch  sections 'MO,  ".33*.  ".17,  ".12,  ".11,  ".09 
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TABULATION  OF  TENSION  SPECIMENS  FROM  WHITWOBTH  STEEL  TUBE 
FOR  10-INCH  STEEL  B.  L.  RIFLE  NO.  1. 


1 

Position  in 
gun. 

Location  of 
specimens. 

Elastic 

limit  per 

square 

inoh. 

Tensile 
strength 

per 
sqaare 
inch. 

i 

§ 

L 
ll 

Appearance  of  fracture. 

2740 

2741 
2739 
2738 
2742 
2657 
2658 
2659 
2660 

2661 

Breech 

....do-* 

....do 

....do 

..do 

Mnzzle 

...do 

..  do 

.  do 

....do 

Inside 

Oatside 

Middle 

....do 

Radial 

Inside 

Outside 

Middle    ... 
...do 

Radial 

Pounds. 
83,000 

37,000 
35,000 
35,000 
31,000 
31,000 
32,000 
33,000 
30,000 

23,000 

Pounds. 
79,600 

85,760 
83,880 
82,920 
80,600 
85,800 
72,240 
78,200 
77,720 

79,620 

Pr.ot. 
20.0 

21.7 
22.0 
21.3 
15.5 
21.0 
26.0 
23.7 
22.7 

23.0 

Pr.et. 
83.6 

44.6 
44.6 
39.2 
27.6 
36.4 
41.9 
27.6 
30.6 

30.6 

Granular, 60  per  cent;  silky, 

40  per  cent. 
Silky. 
Do. 
Silky;  slightly  granular. 
Granular;  dull  silky  spot. 
Granular,  silky  spot. 
Silky. 

Granular;  dull  silky  spot. 
Granular, 50  per  cent;  silky, 

50  per  cent 
Granular,  with  dull  flaky 

metal. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  WHITWOBTH  STEEL 
TUBE  FOR  10-INCH  STEEL  B.  L.  RIFLE  NO.  1. 


I1 

^    '   Position  in  gun. 
o 

Location  of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Ultimate 
strength 

per 
square 
inch. 

Manner  of  failure. 

699  Breeoh 

700    do 

Inside 

Outside 

Pounds. 
35,000 
40,000 

Pounds. 
73,720 
81.000 

Triple  flexure. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

701    ...do 

697    do 

Middle 

33. 000         73, 500 
34, 000  ;      82,  760 
34,000  1      80,840 
30.000         70,300 
28.000         61,960 
27.000         69,200 
28, 000  1      78, 760 
31, 000         79. 340 

Radial 

698    do 

...do 

692     Muzzle 

Inside 

693    do 

Outaide 

694    ....do 

Middle 

895    ...  do 

Radial 

....do 

696    ....do..., 
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TABULATION    OF     TENSION    SPECIMENS    FROM    WHITWOBTR  STEEL 
JACKET  FOB  10-INCH  STEEL  B.  L.  BIFLE  NO.  1. 


1 

i 

Position  in 
gun. 

Location  of 
specimens. 

Elastio 
limit 
per 

square 
inch. 

Tensile 
strength 

per 
square 
inch. 

f 

§ 

Appearance  of  fracture. 

2652 
2658 
2654 

2655 
2656 
2617 
2648 
2649 
2650 
2651 

Breech 

....do 

do 

do 

...do 

Mussle 

...do 

— do  .* 

— do 

....do 

Inside 

Ontside 

Middle 

do 

Radial 

Inside 

Ontoide 

Middle    .... 
....do 

Radial 

Pounda. 
39,000 
45,000 
84,000 
30,000 
36.000 
37,000 
44,000 
89,000 
38,000 
84,000 

Pounda. 
94,560 
91,240 
85,440 
84,040 
87,120 
82,000 
90,000 
80,400 
80.800 
80.400 

Pr  et  Pr  et. 
12.3  ,  18.3 
18.0  i  47.2 
16.  7  ;  33. 5 
19. 0     33. 5 
13.3  1  18.3 
20.0  i  49.7 
19. 7     47. 2 
26. 0     44. 6 
27.0     49.7 
22.7     44.6 

Granular. 
>  Silky. 
Granular ;  dull  spot. 

Do. 

Do. 
Silky. 
Silky;  trace  of  granulation. 

Do. 
Silky 

Do. 

TABULATION  OF  COMPBESSION  SPECIMENS  FBOM  WHITWORTH  STEEL 
JACKET  FOB  10-INCH  STEEL  B.  L.  BIFLE  NO.  1. 


i 

i 

Position  in 
gun. 

Location  of 
specimens. 

Elastic 
limit 
per 

square 
inoh. 

Ultimate 
strength 

per 
square 
inoh. 

Manner  of  fail- 
ure. 

Remarks. 

687 
688 

Breech 

....do 

Inside  

Outside 

Middle 

Radial 

— do 

Initial 

Outside 

Middle 

Radial 

....do 

Pounda. 
60,000 
48,000 
82,000 
36,000 

85,000 

45,000 
47,000 
36,000 
42,000 
42,000 

Pounda. 
93,200 
81,100 
78,320 
80,520 

81,460 

81,600 
86,400 
73,800 
71,700 
72,200 

Triple  flexure... 

Specific  gravity  (out- 
side), 7.8635. 

Specific  gravity  (in- 
side). 7.8610. 

Specific  grsvity  ,7.8677. 

689     ..do 

....do 

660 
691 
682 

...do 

...do 

IfffiaelA  _ 

....do 

..  do 

....do   

683  — do 

684  1.  ...do 

685  1  ...do 

...  do 

...  do 

....do 

686 

•  ...do 

do 
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5- 0-5  «3  CO 
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saoo9«on 
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mirm. 


10-INCH  STEEL  WIRE  WOUND  RIFLE. 


ADDITIONAL  SPECIMENS  PROM 

"WHITWORTH  STEEL  TUBE. 


TESTS  BY  TENSION  OF  UPSET  SPECIMENS,  AND  BULGING  TESTS 

OF  DISKS. 
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10-HSTCH  STEEL  WIRE  WOUHD  RIFLE. 
ADDITIONAL  SPECIMENS  FROM.  WHITWORTR  STEEL  TUBE. 

No.  527. 

Marks,  9  B. 
Length,  4".10. 
Diameter,  1".039. 

Sectional  area,  ".848  square  inch. 

Compression  load  of  39,300  pounds=46,340  pounds  per  square  inch 
required  to  shorten  specimen  1  per  centum  of  length. 
Middle  diameter  after  compressing,  1".0445 ;  enlargement,  ".0055. 

No.  528. 
Marks,  9  M. 
Length,  4".10. 
Diameter,  ".974. 

Sectional  area,  ".745  square  inch. 

Compression  load  of  29,600  pounds =39,730  pounds  per  square  inch 
squired  to  shorten  specimen  I  per  centum  of  length. 
Middle  diameter  after  compressing,  ".9797 ;  enlargement,  ".0057. 


1086        TESTS   OF   IRON,    STEEL,    AND    Oi'HEK   MATEKIALS. 

No.  990. 
Marks,  9  B 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 

This  specimen  and  one  following  were  previously  shortened  by  com- 
pression 1  per  centum  of  length. 
Tested  by  tension  seven  days  after  the  compression  test. 


Applied  loads. 


Total 


Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
5,500 
6,750 
6,000 
6,250 
6,500 
6,760 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,500. 
9,760 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
13,000 
13,590 
14,000 
14,500 
15,000 
16,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
19,920 
18,200 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,680 


Elongation 
perinoh. 


Inch. 
0. 

.000100 
. 000350 
.000500 
.000650 
.000650 
.000700 
.000750 
.001150 
.001460 
.001700 
.001950 
.002200 
.002600 
.003150 
.003700 
.003950 
.004650 
.005100 
.005850 
.006250 
.006600 
.007200 
.008160 
.008950 
.009500 
.010050 
.010800 
.011800 
.012550 
.013750 
.014750 
. 015750 
.017500 
.019650 
.022000 
.026000 


.031250 
.034900 


.043250 

.048750 

.069000 

.0650 

.0700 

.0850 

.1050 

.1650 


Successive 
elongation 
per  inch. 


Inch. 

0. 

.000100 
.000250 
.000150 
.000150 

0. 

.000050 
.000050 
.000400 
.000300 
.000260 
.000250 
.000250 
.000400 
.000550 
.000550 
.000250 
.000700 
.000450 
.000750 
.000400 
.000360 
.000600 
.000950 
.000800 
.000550 
.000550 
.000750 
.001000 
.000750 
.001200 
.001000 
.001000 
.001750 
.002150 
.002350 
.003000 
.003250 
.003000 
.003650 
.003750 
.004600 
.005500 
.010250 
.0060 
.0050 
.0160 
.0200 
.0600 


Permanent 


Successive 

permanent 

set. 


Remarks. 


Inch. 


.000400 


.001700 


.003900 


Inch. 


.000400 


.001300 


.002200 


.006650 


.002750 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     79,080 

Elastic  limit  per  square  inch  of  original  section do...      24,000 

Elongation  per  inch  after  rupture inch..      0.2850 

Elongation  per  inch  under  strain  at  elastio  limit do...    .000750 

Seduction  in  diameter  at  point  of  rupture do...         .134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture |inoh  from  middle  of  stem 

Character  of  broken  surface silky;  interspersed  with  fine  granular  metal 

Elongation  of  inch  sections ".38*.  ".19 


TESTS  OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  991. 

Harks,  9  M 

Diameter,  ".-564. 

Sectional  area,  .25  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Saooeaeive 
elongation 
perlnoh. 

Permanent 

set 

Successive 

permanent 

sou 

Inch. 
0. 

Bemarks. 

Trt»L 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

5,250 

5,500 

5,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

0,000 

9,250 

9,600 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,180 

14,700 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
1      34,000 
9      35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
68,520 

Inch. 

0. 

.000100 
.000800 
.000500 

.000950 

.001050 

.001250 

.001500 

.001750 

.001950 

.002400 

.002750 

.003250 

.003650 

.004350 

.004900 

.005400 

.006100 

.006850 

.007650 

.004400 

.009150 

.010050 

.010950 

.011950 

.015000 

.017700 

.020760 

.024500 

.028500 

.032900 

.038500 

.044750 

.051500 

.059000 

.0H50 

.0850 

.1000 

.1450 

.2000 

Inch, 
0. 

.000100 
.000200 
.000200 
.000450 
.000100 
.000200 
.000250 
.000250 
.000200 
.000450 
.000350 
.000500 
.000400 
.000700 
.0006.-4) 
.000500 
.000700 
.000750 
.000800 
.000750 
.000750 
.000900 
.000900 
.001000 
.003050 
.002700 
.003050 
.003750 
.004000 
.004400 
.005600 
.006250 
.008750 
.007500 
.0060 
.0200 
.0160 
.0460 
.0550 

Inch. 

0. 
0. 
0. 
0. 
.000850 

Initial  load. 

Elastic  limit  probably 
19,000     pounds    per 
square  inch. 

• 

Tensile  strength. 
Load  at  time  of  rupture. 

"W6350" 

.008850 

.008000 

".006400 

".003060"" 

* 

Omeral  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    68,520 

Elastic  limit  per  square  inch  of  original  section  (probably) do. ..    19,000 

Elongation  per  inch  after  rupture inch..    0.3400 

Reduction  in  diameter  at  point  of  rupture  do..  .164 

Redaction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture finch  from  middle  of  stem;  oblique 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".48*,  ."26 


1088       TE8T8   OF   IBON,    STEEL,    AND   OTHER  MATERIALS. 

BULGDTG  TESTS. 

[Specimen*  V  square  by  ".20  thick.] 

Tested  by  being  placed  upon  a  ring  of  steel  2£  inches  interior  diam- 
eter and  distorted  by  a  plunger  1£  inches  diameter  with  hemispherical 
end. 

Pressure  applied  and  continued  till  the  specimen  cracked. 

No.  642. 
Marks,  B  10. 

Bulged  ".46,  measured  after  fracture. 

Cracked  across  face,  which  remained  open  ".03  at  the  middle  of  its 
length. 

No.  643. 

Marks,  M  10. 

Bulged  ".79,  measured  after  fracture. . 

Cracked  across  face,  which  remained  open  ".25  at  the  middle  of  its 
length. 

Appearance  of  fracture,  granular. 

A  plunger  with  1  inch  hemispherical  end  was  first  employed  in  bulg- 
ing this  disk  ".4,  after  which  the  l£-inch  plunger  was  used. 


1 


\  > 
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tests  of  ibon,  steel,  and  other  materials. 

New  Sleeve. 

No.  2561. 
Marks,  ^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 


ToteL 


PkmmU. 

256 

1,260 

2,500 

3,750 

5, 000 

1250 

7.500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

11000 

11250 

14,500 

14,750 

15,000 

15,500 

10,000 

16.500 

17,000 

17,500 

14, 000 

18,500 

10,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

22,470 


Per  square 


r  equal 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50.000 
61,000 
52,000 
53,000 
54.000 
55,000 
50,000 
57,000 
58,000 
59,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
98,880 


Elongation 
per  Inch. 


0. 

.000100 
.000238 
.000433 


.000767 

.000983 

.001167 

.001400 

.001533 

.001700 

.001800 

.001933 

.002033 

.004607 

.005833 

.006667 

.007600 

.008700 

.010000 

.010838 

.012667 

.  014733 

.  016767 

.019000  i 

.021000 

.023433 

.026167 

.028733 

.032000 

.0367 

.0400 

.0433 

.0467 

.0567 

.0667 

.0800 

.1300 


Successive 
elongation 
perinea. 


Inch. 
0. 

.000100 
.000188 
.000200 
.000167 
.000167 
.000166 
.000284 
.000233 
.000183 
.000167 
.000100 
.000133 
.000100 
.002634 
.001166 
.000834 
.000933 
.001100 
.001300 
.000833 
.001834 
.002066 
.002034 


.002000 

.002433 

.002734 

.002566 

.003267 

.0047 

.0033 

.0033 

.0034 

.0100 

.0100 

.0133 

.0600 


Permanent 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 
■  permanent 
j   set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


.  General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      93,880 

Bastie  limit  per  equaremeh  of  original  section do...     50,000 

Boogattan  per  inch  after  ruptute inch..      0.2100 

Baogation  per  inch  under  strain  at  elastic  limit do...    .001700 

Reduction  in  diameter  at  point  of  rupture  do...         .154 

Bednctkm  in  are*  after  rupture,  per  oentum  of  original  section 47.2 

Position  of  roptuTe l".60  from  neck* 

Character  of  molten  surface silky ;  opened  cracks  in  surface  of  stem 

Daagatfonofinck  sections r ".15?  '.37*,  ".U 

H„Ex.  3X 69 


1090  TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  2562. 
Marks,  10Tf" 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

ElODfffttiOD 

per  inch. 

Successive 

Permanent 
set. 

Saooesslve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15,500 
16,000 
16,500 
17  000 
17,500 
18.000 
18,500 
19.000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,080 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
64,000 
66,000 
56,000 
67,000 
58,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
92,820 

Inch. 
0. 

.000100 

.000267 

.000400 

.000600 

.000800 

.000967 

.001167 

.001333 

. 001467 

.001500 

.001533 

.001600 

.001633 

.001667 

.001767 

.002500 

.004300 

.006300 

.007067 

.007938 

.008833 

.009867 

.010900 

.012167 

.  014138 

.016033 

.018167 

.020500 

.023000 

.025433 

.028600 

. 031333 

.034667 

.0400 

.0433 

.0500 

.0567 

.0633 

.0767 

.1000 

.1800 

.  Inch,' 

0. 

.000100 
.000167 
.000133 
.000200 
.000200 
.000167 
.000200 
.000166 
.000134 
.000033 
.000033 
.000067 
.000033 
.000034 
.000100 
.000733 
.001800 
.002000 
.000767 
.000866 
.000900 
.  001034 
.001033 
.001267 
.001966 
.001900 
.002134 
. 002333 
.002500 
.002433 
.003167 
.002733 
.003334 
.005338 
.0033 
.0067 
.0067 
.0066 
.0134 
.0233 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .      92, 320 

Elastic  Umit  per  square  inch  of  original  seotion do...      50,000 

Elongation  per  inch  after  rapture inch..      0.J067 

Elongation*  per  inch  under  strain  at  elastic  limit do...     .001067 

Reduction  in  diameter  at  point  of  rapture do  . .         .164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".90  from  nock 

Character  of  broken  surface silky;  opened  small  cracks  in  surface  of  st*ra 

Elongation  of  inch  sections ".09,  ".14,  ".3V 


TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  2563. 
Marks,  ^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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r 


Applied 
Total 


Personal 
inch. 


Successive 
elongation 
per  inob. 


Permanent 
set. 


Successive 
permanent 


Remarks. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
8,250 
7,500 
8,750 
10,000 
11,250 
U.5<J0 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,500 
16,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,100 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
92.400 


Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000800 
.000067 
.001100 
.001267 
.001433 
.001500 
.001567 
.001633 
.001667 
.001700 
.001743 
.001867 
.002067 


.006600 

.007533 

.008367 

.000500 

.010500 

.011500 

.013167 

.015333 

.017433 

.0198X1 

.  022167 

.024667 

.027500 

.030667 

.033567 

. 037167 

.0400 

.0467 

.0567 

.0633 

.0700 


Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000200 
.000167 
.000133 
.000167 
.000166 
.000067 
.000067 
.000066 
.000034 
.000033 
.000033 
.000134 
.001000 
.002466 
. 001267 


.000834 
.001133 
.001000 
.001000 
.001667 
.002166 
.002100 
.002400 
.002334 
.002500 
.002833 
.003167 
.002900 
.00360* 


I   .0067 

1   .0100 

.0066 

.0067 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

TensOe  strength  per  square  inob  of  original  section pounds..     92,400 

Elastic  limit  per  square  inch  of  original  section do...     51,000 

Boagation  per  Inch  after  rupture  .' inch..      0.0967 

flatgstion  per  inch  under  strain  at  elastic  limit , do...    .001733 

Seduction  Id  diameter  at  point  of  rupture do...         .044 

Redaction  in  area  after  rupture,  per  centum  of  original  section 15.0 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface,  granular ;  radiating  from  a  flaky  spot  at  the  circumference ;  opened  small 
cracks  in  the  surface  of  stem. 

i  of  inch  sections ".07,  ".0ft,  ".14* 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Specimens  from  Edge  of  Hoop. 

No.  2642. 
Marks,  lf^lH 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 
250 
1,250 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51.000 
52,000 
53.000 
64,000 
56.000 
66.000 
57.000 
68,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
106,720 

Inch. 
0. 

.000131 
.000317 
.000483 
.000650 
.000817 
.000983 
.001150 
.001317 
.001450 
.001633 
.001667 
.001683 
.001717 
.001783 
.001850 
.001883 
.002017 
.002300 
.002483 
.002850 
.004000 
.006217 
.006867 
.008250 
.010000 
.011500 
.013083 
.  014917 
.016667 
.018667 
.020500 
.022500 
.024833 
.027000 
.0300 
.0333 
.0367 
.0400 
.0450 
.0500 
.0550 
.0667 
.0833 
.1033 

Inch. 
0. 

.000183 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000183 
.000034 
.000016 
.000034 
.000066 
.000067 
.000033 
.000134 
.000283 

Inch. 

0. 

o, 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2,500 

3,750 
5,000 

6,250 
7,500 
8,750 
10,000 
,    11,250 
12,500 
12,750 

13,000 

13,250 
13,500 
13,750 
14,000 
14,250 
14,500 

14,750 
15.000 
15.500 

.000183 
.000367 

.001150 

.  001217 

.001650 

.001383 

.001750 

,001500 

.001583 

.001834 

.001750 

.002000 

.001833 

.002000 

.  002333 

.002167 

.0030 

.0033 

.0034 

.0033 

.0050 

.0050 

.0050 

.0117 

.0166 

.0200 

16,000 

16,500 
17,000 

17,500 
18,000 
18,300 
19,000 

19,500 
20,000 

20,500 
21,000 

21,500 

22,000 
22,500 
23,000 
23.500 

24,000 
24,500 
25,000 

25,500 
26,000 

26,500 
26,680 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    106,720 

Bsstic  limit  per  square  inch  of  original  section do...      56,000 

Elongation  per  Inch  after  rupture inch . .      0. 1 3ti7 

Elongation  per  inch  under  strain  at  elastio  limit do. ..    .001*83 

Reduction  in  diameter  at  point  of  rupture do  ..         .114 

Redaction  in  area  after  rupture,  per  centum  of  original  section 30.4 

Position  of  rapture ".40  from  middle  of  stem 

Character  of  broken  surface granular;  dull  center 

Rongation  of  inch  Motions ".07,  ".09,  ".14,  ".29',  ".13,  ".10 
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Marks,  10£§H 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  2643. 


Applied  loads. 


Total. 


Per  square 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,  000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
110,840 


EIod  cation 
per  inch. 


Inch. 
0. 

.000133 
.000333 
.000467 
.000633 
.000800 
.000967 
.  001133 
.001300 
. 001467 
.001633 
.001667 
.001700 
.001733 
.001783 
.001817 
.001867 
.001017 
.002050 
.002167 
.002433 
.003083 
.004167 
.005450 
.006867 


.009667 

.011167 

.012687 

.  014217 

. 015917 

.017500 

.019338 

.  021333 

.  023183 

.025667 

.0283 

.0317 

.0350 

.0367 

.0383 

.0450 

.0500 

.0550 

.0650 

.0817 

.1017 


Successive 
elongation 
per  inch.  , 


Inch. 

0. 

.000133 
.000200 
.000134 
. 000166 
.000167 
. 000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.  00U033 
.000033 
. 000050 
. 000034 
. 000050 
. 000050 
. 000133 
.000117 
.  000266 
.000650 
.001084 
. 001283 
. 001417 
.  001466 
.001334 
.001500 
.001500 
.001550 
.  001700 
.  001583 
.001833 
.002000 
.001850 
. 002484 
.002633 
.0034 
.0033 
.0017 
.0016 
.0067 
.0050 
.0050 
.0100 
.0167 
.0200 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set 


Inch. 


Remarke. 


Initial  load. 


Elastic  limit. 


Tensile  strength 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    110,816 

Elastic  limit  per  square  inch  of  original  section .' do...      57.000 

Elongation  per  inch  after  rupture inch . .      0. 12.rxi 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001917 

Reduction  in  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  eentnm  of  original  section 30. 6 

Position  of  rupture 94"  from  neck 

Character  of  broken  surface granular;  dull  center 

Elongation  of  inch  section* ".08,  ".20*.  ".17,  'Ml,  ".10,  ".07 
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No.  2641. 
Marks,  10^H 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Per  square 
inch. 


Elongation 
per  Inch. 


Successive  PermMMmt 
elongation  """•»"'"■• 
per  inch.  sei' 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
8,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
20,000 
26.500 
27,000 
27,500 
28,000 
28,500 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108.000 
110,000 
112,000 
114,000 


Inch. 
0. 

.000133 
.000283 
.000450 
.000617 
.000783 
.000950 
.001117 
.001300 
.001467 
.001633 
.001683 
.001700 
.001717 
.001767 
.001800 
.  001817 
.001807 
.001900 
.001950 
.002017 
.002283 


.003667 
.004817 
.006167 
.007417 
-.008850 
.  010517 
.012067 
.013550 
.  015167 
.016667 
.018500 
.020217 


.0233 
.0267 
.0300 
.0817 
.0333 
.0383 
.0433 
.0483 
.0533 
.0617 
.0700 


Inch. 
0. 

.000138 
.000150  I 
.000167 
.000167  I 
.000166  | 
.000167  , 
.000167  I 
.000183 
.000167  ! 
.000166  | 
.000050  > 
.000017  I 
.000017  I 
.000060  : 
.000033  I 
.000017  i 
.000050 
.000033 
.000050 
.000067 
.000266 
.000550 
.000834 
.001150 
.001350 
.001250 
.001433 
.001667 
.001550 
.001483 
.001617 
.001500 
.001838 
.001717 
.002116 
.000967 
.0034 
.0033 
.0017 
.0016 
.0050 
.0050 
.0050 
.0050 
.0084 
.0083 
.0250 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 
0.  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnfcre  inch  of  original  section pounds..    114,000 

Elastic  limit  per  square  inch  of  original  section do...      59,000 

Elongation  per  inch  after  rupture inch..      0.1200 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001950 

Redaction  in  diameter  at  point  of  lupture do...         .084 

Reduction  in  area  after  rupture,  per  oentum  of  original  seotion 27.6 

Position  of  rupture 1".70  from  neck 

Character  of  broken  surface granular;  dull  center 

Bkmgattmof  Inch  sections 'MO,  ".25*  ".12,  ".1Q,  ".09,  ".06 
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No.  2645. 


Marks,  10ESH 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Saooessivo 

permanent 

set. 

"R^lffM-Vfr, 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,600 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
Iff,  000 
16,500 
17,000 
17,500 
18,000 
18,500 
19, 000 
19,500 
20,  000 
2U,  500 
21.000 
21.500 
22.000 
22,500 
23,000 
28,500 
24,000 
24,500 
25,000 
25,600 
26,000 
26,500 
27,000 
27,600 
27,600 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25.000 
30,000 
85, 000 
40.000 
45.000 
50,000 
61.  COO 
52,000 
53,000 
64,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70. 000 
72,000 
"74,000 
76.000 
78,000 
80,000 
b2,  000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,  000 
104, 000 
106. 000 
108.  000 
110,  000 
110, 400 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
. 001133 
.001300 
.001467 
.001633 
.001667 
.001700 
.001733 
.001800 
.001850 
.001900 
.002050 
.002283 
. 002517 
.002833 
.003733 
.004850 
.006133 
.  007467 
.008950 
.  010467 
. 012000 
.013433 
.015183 
.016850 
.018417 
.020500 
.022500 
. 024617 
.027033 
.0300 
.0317 
.0350 
.0383 
.0433 
.0483 
.  0517 
.0617 
.  0733 
.0983 
.1000 

0. 

.000133 
.000167 
.000167 
.000166  • 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000038 
.000033 
.000067 
.000050 
.000050 
.000150 
.000233 
.000234 
.000316 
.000900 
.001117 
.001283 
.001334 
.001483 
.001617 
.001533 
.001433 
.  00175O 
.001667 
.001567 
.002083 
.002000 
. 002117 
.002416 
.002967 
.0017 
.0033 
.0033 
.0050 
.0050 
.0034 
.0100 
.0116 
.0250 
.0017 

Inch. 
0. 

.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000033 
.000088 

.Inch. 

.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000016 
0. 

Initial  load. 
Elastic  limit.  ' 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    110,400 

Elastic  limit  per  square  inch  of  original  section  1 do  ..      66,000 

Elongation  per  inch  after  rupture inch..      0. 1333 

Elongation  per  inch  under  strain  at  elastic  limit do. ..     .001900 

Reduction  in  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture '.26  from  middle  of  stem 

Character  of  broken  surface granular 

Elongation  of  inch  section* ".10,  ".16,  ".26*,  ".14,  ?'.&,"& 
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12-INCH  CAST  IRON  B.  L.  RIFLE,  HOOPED  AHD  TUBED  WITH  STEEL 

ADDITIONAL  SPECIMENS  FROM  NEW  HOOP. 

No.  1021. 
Marks,  12fnA» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,480 


Per  square 
Inch. 


Pounds. 
1,000 
5.000 
10.000 
15.000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 

47,000, 

48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100, 000 
102,000 
104,000 
105,920 


Elongation 
per  inch. 


Inch. 

0. 

.000167 
.000333 
.000467 
.000650 
.000817 
.000983 
.001150 
.001300 
.001333 
.001367 
.001383 

..001417 
.001450 
.  001517 
.001550 
.001600 
.001633 
.001700 
.001733 
. 001783 
.001867 
.001950 
.00*2050 


.002367 

.002600 

.002783 

.002983 

.003867 

.004967 

.006083 

.007583 

.009033 

.010833 

.012667 

.014333 

.  016183 

.018100 

.020123 

. 022500  * 

.024100 

.027500 

.029888 

.032667 

.036000 

.0383 

.0433 

.0500 

.0550 

.0650 

.0967 


Successive 
elongation 
per  Inch. 


Inch. 
0. 

.000167 
.000166 
.000134 
.000183 
.000167 
.000166 
.000167 
.000150 
.000033 
.000034 
.000016 
.000034 
.000033 
.000067 
.000033 
.000050 
.000033 
.000067 
.000033 
.000050 
.000084 
.000088 
.000100 
.000183 
.000134 
.000233- 
.000183 
.000200 
.000884 
.001100 
.001116 
.001500 
.001450 
.001800 
.001834 
.001666 
.001850 
.001917 
.002033 
.002367 
.001600 
.003400 
.002183 
.002984 


.0023 
.0050 
.0067 
.0050 
.0100 
.0317 


Permanent 
set 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 


.000033 


.000067 


.000217 


Successive 

permanent 

set. 


Inch. 


.000017 
0. 
.000016 


.000034 


.000150 


.000683 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    105,920 

fJMtic limit  per  square  inch  of  original  section do...      52,000 

Elongation  per  inch  after  rapture inch..      0.1233 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001783 

redaction  in  diameter  at  point  of  rupture    do...         .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section  .* v.      -  33-5 

Position  of  raptnre V 1".4  from  middle  of  stem 

Character  of  broken  surface granular,  with  dull  silky  center 

Elongation  of  inch  sections ".11,  ".28*,  ".18,  ".08,  ".07,  ".07 
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NO.  102 1J. 

Marks,  12J„A» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,260 
2,500 
3,750 
5,000 
6.250 
7,500 
8,750 
10.00C 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
13,500 
13.750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
10,500 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
20,000 
26.500 
27,000 
27,500 
28,000 


Per  square 
inea. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
40,000 
47,000 
48,000 
49,  000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,  COG 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102, 000 
104,000 
106,000 
108,000 
110,000 
112,000 


Elongation   %£$£ '  Permanent 


Inch. 
0. 
.000133 
.000317 
.000483 
.  0000.(3 
.  000783 
. 000933 
.001100 
.00125 
. 001400 
. 001433 
.001483 
.001517 
.001550 
.001617 
. «. 01633 
.  1,01700 
.001717 
.  001707 
.  001800 
.  00188:* 
.  00103.1 
.002000 
. 002033 
.  002283" 
.002700 
.003333 
. 004167 
.005000 


.007667 
.  009333 
. 010833 
. 012000 
.013800 
.015333 
.017500 
.019633 
.  021333 
.023167 
.025667 
.027967 
.030333 
. 033033 
.  036333 
.  (WOO 
.  0450 
.  0500 

.  o:>67 

.0650 
.0883 


Inch. 


.  000133 

.  000184 

.000166 

.000150 

.  000150 

.000150 

.000167 

.000150 

.000150     I    0. 

.000033      .... 

.000050     i... 

.000034      ... 

.000033     I 

.000067 

.000016 

.000067 

.000017 

.000050 

.000033 

.0U0083 

.000050 

.000067 

.000033 

.000250 

.000417 

.000633 

.000831 

.  000833 

.001200 

. 001467 

.001666 

.001500 

.001167 

. 001800 

.  001533 

. 002167 

.002133 

. 001700 

.001834 

.002500 

.002300 

.  002366 

. 002700 

.003300 

.  003667 

.0060 

.0050 

.0067 

.0083 

.0233 


Inch. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000033 


000033 


.000300 


Successive 
permanent 


Remarks. 


Inch. 
0.  :  Initial  load. 


.000033 


.000267 


Glastio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section.. pound*..    HVtt 

Elastic  limit  per  square  inch  of  original  section    d.»  ..      r>9.ooo 

Elongation  per  inch  after  rupture iu«  h         o.  11  w 

Elongation  per  inch  under  strain  at  elastic  limit  do  . .     .  tK)  jo  >3 

Reduction  in  diameter  at  point  of  rupture u«>  .  io4 

Reduction  in  ar<*a  after  rupture,  por  centum  of  original  section 33  5 

Position  of  rupture ". 60  innn  niicldlo  ol  *i»ni 

Character  of  broken  surface granular  at  circumference  ;  silky  center 

Elongation  of  Inch  section* .' ".07,  'Ml,  ".24*.  ".10,  ".08,  ".08 


TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS.        1101 

No.  1022. 
Marks,  i*g£n 
Diameter,  "'.5&L 
Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Per  square 
inch. 


Btongation 
par  mob. 


Successive 
elongation 
perlnoh. 


Permanent 
set 


Successive 

permanent 

set 


Kemarka. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,760* 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
12.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
25,960 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
103,920 


0. 
.000150 
.000317 
.000467 
.000638 
.000767 
.000967 
. 001117 
.001283 
.001300 
.001317 
.001338 
.00(367 
.001400 
.001450 
.001483 
.001517 
.001550 
.,001600 
.001633 
.001650 
.001700 
.001733 
.001783 
.001833 
.002083 
.002900 
.003750 
.004283 
.005367 
.006717 
.008617 
.010000 
.011600 
.013800 
.015338 
.017083 
.018833 
.  021417 
.023667 
.025917 
.028417 
.031250 
.034588 
.0383 
.0438 
.0483 
.0533 
.0617 
.0788 
.1150 


Inch. 
0. 

.000150 
.000167 
.000150 
.000166 
.000134 
.000200 
.000150 
.000166 
.000017 
.000017 
.000016 
.000034 
.000033 
.000050 
.000038 
.000034 
.000038 
.000050 
.000038 
.000017 
.000050 
.000088 
.000050 
.000050 
.000250 
.000817 
.000850 
.000533 
.001084 
.001350 
.001900 
.001383 
.001600 
.001700 
.002033 
.001750 
.001750 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial 


.000017 


.002133 


.002250 
.002250 
.002500 
.002833 


.003717 

.0050 

.0050 

.0050 

.0084 

.0166 

.0367 


.000017 


Elastic  limit 


.002116 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    103,920 

Elastic  limit  per  square  inch  of  original  section do...      56,000 

Elongation  per  inch  after  rapture inch..      0.1883 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001833 

Kedaction  in  diameter  at  point  of  rupture do...         .134 

Seduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture ".85  from  middle  of  stem 

Character  of  broken  surface  silky,  with  traces  of  granulation 

BongatiOT  of  inch  sections «. 'y.10,  ".17,  ".29*,  ".12,  ".08,  ".07 


12-INCH  CAST-IRON  B.  L.  RIFLE, 

HOOPED  AND  TUBED  WITH  STEEL.' 

EXPERIMENTAL  SECTION. 


/ 

/  SPECIMENS  FROM  FIR8T  AND  SECOND  SLICE  FROM  CAST-IRON  BODY, 

AND  8TEEL  HOOPS  AND  TUBE. 
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TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.        1105 

12-INCH  CAST  IRON  B.  L.  RIFLE,  HOOPED  AND  TUBED  WITHSTEEL. 
AFTER  UNHOOPINO. 


No.  1119. 


„     ,        12"H&T 

Marks,       c 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 

Elongation 
per  inch. 

Inch. 

Successive 
elongation 
per  inch. 

Inch. 

Permanent 
aet. 

Inch. 

Successive 

permanent 

aet. 

Inch. 

TotaL 

1 

,  Per  sq  dare 
inch. 

Pounds. 

1    Pounds. 

250 

1,000 

0. 

0. 

0. 

0. 

500 

2,000 

.000050 

. CO0O5O 

0. 

750 

3.000 

.000100 

.000050 

0. 

1,000 

4,000 
5,000 
6,000 
7,000 

.000133 

.  000033 

0. 

1,250 

.000200 
.  000233 

.000067 
.000033 

0. 
0. 

1,500 
1.750 

.000283 

.0000.00 

0. 

2,000 

8,000 
9,000 

.000333 
.000400 

.  000050 
.000067 

0. 
0. 

2,250 

2,500 

10,000 
11,000 

.000433 
.000483 

. 000033 
.  000050 

0. 
0. 

2,750 

3,000 

12,000 

.000517 

.  000034 

0. 

3,250 

13.000 

.000567 

.000050 

.000017 

'""."oooon" 

.{,500 

14,000 

.000683 

.000016 

.000050 

. 000033 

3,750 

15,000 

.000717 

.000034 

. 000050 

0. 

4,000 

16,000 

.000783 

.000060 

.  000067 

.  000017 

4,250 

17,000 

. 000850 

.000067 

.000083 

.000016 

4,500 

18,000 

.000050 

.000100 

.000117 

.000034 

4,750 

19,000 

.001033 

.  00008.'} 

.000150 

.  000033  . 

5.000 

20,000 

.001150 

.000117 

.  000200 

.000050 

5.250 

21,000 

.0012541 

.  000100 

.000250 

.  000050 

j.500 

2*2, 000 

.001450 

.000200 

.  000383 

.000133 

5,750 

23,000 

.001683 

.000233 

.000533 

.000150 

6,000 

24,000 

.002000 

.000317    j 

.000750 

.000217 

«,250 

25,000 

.002283 

.000283 

.000967 

.000217 

8,500 

26,000 

.002700 

.000417 

.001283 

.  000316 

7,250 

29,000 

< 

! 

i 

Kemarka. 


Initial  load. 


Tensile  strength. 


Fractured  1J"  from  neck.     Character  of  brokca  surface,  uniform 
granulation. 

H.  Ex.  31 70 
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TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS.        1105 

12-INCH  CAST  IRON  B.  L.  RIFLE,  HOOPED  AND  TUBED  WITH^STEEL. 
AFTER  UNHOOPING. 


No.  1119. 


_r  12"H&T 

Marks,       c 

7       No.  1 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


1 

Applied  loads. 

Total 

Elongation 
per  inch. 

Successive 
olontfation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

1 

|  Per  square 

'      inch. 

1 

Remarks. 

1         — " 
1  Found*. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

1        250 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

500 

2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11  000 

.000050 

. C00050 

0. 

i        750 

1     1,000 

1,250 

.000100 

.000050 

0. 

.000133 

.000033 

0. 

.000200 

. 00O0G7 

0. 

1>0 
1,750 

.000233 

.  000033 

0. 

.000283 

.000050 

0. 

2]  000 

.000333 

.000050 

0. 

, 

2,250 

.000400 

.000007 

0. 

2,500 
2,750 

.000433 

.  000033 

0. 

.00048:) 

.  000050 

0. 

J  000 

3,250 

12!  000 
13,000 

.  000517 

.  0(10034 

0. 

!o00567 

.000050 

.000017 

".000617" 

3,500 

14,000 

.000683 

.000016 

.000050 

. 000033 

3.750 

15,000 

.000717 

.000034 

.000050 

0. 

4,000 

16,000 

.00078*1 

.000066 

.000067 

. 000017 

4,250 

17,000 

.000850 

.000067 

.000083 

.000016 

4,500 

18,000 

.000950 

.000100 

.000117 

.000034 

4,750 

19,000 

.001033 

.000083 

.000150 

.  000033  . 

5,000 

20,000 

.001150 

.000117 

.000200 

. 000050 

5,250 

21,000 

.001250 

.000100 

.000250 

.000050 

5,500 

22,000 

.001450 

.000200 

.000383 

.000133 

5,750 

23.000 

.  001683 

.000233 

.000533 

.000150 

6,000 

24,000 

.002000 

.000317 

.000750 

.000217 

6,250 

25,000 

.002283 

.000283 

.000967 

.  000217 

6,500 

26,000 

.002700 

.000417 

.001283 

.000316 

7,250 

29,000 

Tensile  strength. 

r 

Fractured  If  from  neck.     Character  of  broken  surface,  uniform 
granulation. 

H.  Ex.  31 70 


1106         TEST8   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1120. 

,.      ,        12"H&T 

Marks,    ioi 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length  6  ". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

500 

2,000 

3,000 

4,000 

.    5,000 

. 000050 

.000050 

0. 

750 

.000083 

. 000033 

0. 

1,000 

. 000133 

. 000050 

0. 

1,250 

.000183 

.  000050 

0. 

1,500 

6,000 
7,000 
0,000 
0.000 

.000233 
.000267 

. 000050 
.000034 

0. 
0. 

1,750 

2,000 

.000350 

. 000083 

0. 

2, 200 

.000417 

.000067 

0. 

2,500 

10,000 

.000167 

.000050 

0. 

2,750 
3,000 

11,000 

.000517 

. 000050 

0. 

12,'  000 

.000600 

.000083 

.000033 

"*" "006033"" 

3, 250 

13,000 

.000633 

.000033 

.  000033 

0. 

3,500 

14,000 

.000717 

.000084 

.000067 

.000034 

3, 750 

15,000 

.000783 

.000066 

. 000083 

.000016 

4,000 

16,000 

.000883 

. 000100 

.000117 

.000034 

4, 250 

17,000 

.000967 

.000084 

.000150 

.  000033 

4,500 

18,000 

.001117 

.000150 

.  000200 

.  000050 

4, 750 

19, 000 

.001183 

.000066 

.  000233 

.  000033 

5, 000 

20,000 

.001283 

.000100 

.  000283 

.000050 

5, 250 

21, 000 

.001433 

.000150 

.000367 

.000084 

5, 500 

22, 000 

.001633 

.000200 

. 000467 

.000100 

5,750 

23,  000 

.001767 

.000134 

.000617 

. 000150 

6,000 

24,000 

.002000 

.  000233 

.000683 

.  000060 

6,250 

25,000 

. 002467 

.000467 

.001050 

.000367 

6,500 

26,  000 

.002817 

.000350 

.  001333 

.000283 

6,600 

20,760 

Tensile  strength. 

Fractured  1".8  from  neck. 

Character  of  broken  surface,  uniform  granulation. 


TB8T8  OF   IKON,    STEEL,    AND   OTHER   MATERIALS. . 

No.  1121. 
Marks,      c 

9      Ko.  2 

Diameter,  ".564. 

Sectional  area,  -25  square  inch. 

Length  6". 


1107 


1       Applied  loads. 

{    Total. 

1 .  _     

Per  square 
1       inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

aet. 

Remarks. 

i  Pound*. 

Pottnda. 

Inch. 

Inch. 

Inch. 

Inch. 

'         250 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

1          500 

2,000 

.000100 

.000100 

0. 



1         750 

3,000 

.000167 

.000067 

0. 



1,000 
1.250 

4,000 
5,000 
6,000 

.000217 

.000050 

0. 



.0041250 

.  000033 

0. 

1,500 

.0O0.WO 

.  000050 

0. 

1,750 
'      2.000 

7,000 
K,  000 

.  000350 

. 000050 

0. 

.00041  0 

.000050 

0. 

2,250 

9,000 

.  000433 

.000033 

.000033 

""."006033 

,      2,500 

10,000 

. 000500 

.0001167 

. 000067 

.000034 

2.750 

11,0t)0 

.000550 

.000050 

.  000067 

0. 

1     3,000 

12.000 

.000600 

.  OOOO.'tO 

.0OO0K3 

.000010 

.     3,250 

13,000 

.00  667 

.000067 

.000083 

0. 

8,500 

14,000 

.  00073 1 

.000066 

.000100 

.000017 

!     3,750 

15,000 

.OOOKOO 

.000067 

.000100 

0. 

i     4,000 

16,000 

.0008*1 

.  00uw:i 

.000133 

.  0*0033 

4,250 

17,000 

.  OoO0.'i:t 

.  000t)50 

.000150 

.000017 

1      4,500 

18,000 

. 001050 

.000117 

.0001*3 

. 000033 

4,750 

19,000 

.001133 

.000081 

.000250 

.00004*7 

|     5.000 

20,000 

.001283 

.000150 

.000317 

.000067 

;  *=3o 

21,000 

.001400 

.000117 

.00038:1 

.000066 

I     5,500 

22,000 

.001550 

.000150 

.00046} 

.000084 

1     fr,  750 

2:1,000 

.001707 

.000.' 17 

.000583 

.000116 

0,000 

24,000 

.002033 

.000260 

.000783 

.000200 

1      6,250 

2S.000 

.002417 

.000384 

.001007 

.000284 

1     7,180 

28*720 

Tensile  strength. 

Fractured  at  middle  of  stem. 

Character  of  broken  surface,  uniform  granulation. 


1108        TESTS   OF   IKON,    STEEL,    AND   OTHER   MATEKIA.LS. 

No.  1122. 

,,      ,        12"H&T 

Marks.       c 

7      No.  2 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Tor  square 
inch. 

Pounds. 

Pound*. 

Inch, 

Inch. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

500 

2,000 

.  000050 

.000050 

0. 

750 

3,000 
4,000 
.  5,000 
6,000 
7,000 
8,000 

.  000083 

. 000033 

0. 

1,000 
1,250 
1,500 
1,750 

.000133 
.0001  S3 

.000050 
. 000050 

0. 
0, 

. 000233 

.  000050 

0. 

.000267 

.  000034 

0. 

2',000  ' 

. 000350 

. 000063 

0. 

2, 250 

9,000 

. 000417 

. 000067 

. 000017 

""."dooon" 

2,500 

10,000 

.000467 

. 000050 

. 000017 

0. 

2,750 

11,000 

.000517 

. 000050 

. 000033 

.000016 

3,000 

12,  000 

. 000550 

. 000033 

.  000033 

0. 

3,250 

13,000 

.000017 

. 000067 

. 000050 

.000017 

3,500 

14, 000 

. 000C67 

.  000050 

. 000067 

.  .000017 
.000016 

3,750 

15.000 

.000717 

.  000050 

.  000083 

4,000 

16,000 

.000817 

.000100 

. 000100 

.000017 

4,250 

17,000 

. 000933 

.000116 

.  000133 

.000033 

4,500 

18,000 

.001000 

. 000067 

.000167 

. 000034 

4, 750 

19, 000 

.  001067 

.000067 

. 000200 

. 000033 

5,000 

20,000 

.  001267 

. 000200 

.000283 

.  000083 

5,250 

21,000 

.  001367 

.000100 

.000350 

.  000067 

i 

5,500 

22,000 

.001567 

. 000200 

. 000467 

.000117 

5,750 

23,000 

. 001700 

. 000133 

. 000567 

.000100 

6,000 

24,000 

.002067 

.000367 

.  000800 

.  000233 

6,250 

25,000 

.002300 

.  000233 

.001017 

.  000217 

7,190 

28,760 

Tensile  strongth.             ,' 

Fractured  1  inch  from  neck. 

Character  of  broken  surface,  uniform  granulation. 


TESTS   OF  IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  644. 
Marks,  **'*** 

No.  3 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


1109 


I       Applied  loads. 

'  Compres- 
sion per 
inch. 

Snccesqive 
compres- 
sion per 
inch. 

Permanent 
set. 

Surcessivo  i 

permanent ,              Remarks, 
set.        , 

j    Total. 

Per  square 
inch. 

!  Poundt. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 

2,000 

.000070 

.  000070 

0. 

3,000 

3,000 

.  000120 

.000050 

.000010 

""ooooio"" 

4,000 

4,000 

.000170 

.000050 

.000010 

0. 

5,000 

5,000 

.000220 

. OOOOSO 

.000010 

0. 

6,000 

6,000 

.000260 

.000040 

.  000010 

0. 

, 

7,000 

7,000 

.000290 

.000030 

. 000010 

0. 

8,000 

8,000 

.00O330 

. 0O0040 

.000010 

0. 

0,000 

9,000 

.000380 

. 000050 

.000010 

0. 

10,000 

10,000 

.000430 

. 000050 

.000020 

.000010 

11.000 

11,000 

.000480 

.000050 

.  000020 

0. 

12,000 

12,000 

.000530 

.000050 

.000030 

. ooooio 

13,000 

13,000 

.000580 

.000050 

.000040 

. ooooio 

14,000 

14,000 

.000630 

.000050 

. 000050 

.  0000 10 

15,000 

15,000 

.000680 

.000050 

.000060 

.000010 

16,000 

16,000 

.  000730 

.000050 

.000070 

.000010 

17,000 

17,000 

.000780 

.000050 

.  000070 

0. 

18.000 

18,000 

.  000850 

.000070 

.000080 

.000010 

19.000 

19,000 

.000900 
.000980 

.000050 

.000080 

0. 

20,000 

20,000 

.000080 

.000100 

.  000020 

21,000 

21,000 

.001030 

.000050 

.000110 

.000010 

22,000 

22,000 

.001090 

.000060 

.  000120 

.ooooio 

£1,000 

23,000 

.  .001170 

.000080 

.000140 

. 000O20 

24,000 

24,000 

.  .001240 

.  . 000070 
J. 000080 
)  .  000120 

. 000180 

.000040 

25,000 

25,000 

V  . 001320 

.000210 

.  000030 

26,000 

.    26,000 

•\  .  001440 ' 

.000260 

.000030 

27,000 

.    27,000 

.« .  001560 

.000120 

.000300 

.000040 

28,000 

;    28,000 

V.  001680 
}  . 001820 
*  .001970 

.000120 

.000390 

.000090 

20,000 

1    29,000 

.000140 

.000480 

.000090 

30,000 

30,000 

.000150 

.000590 

.000110 

31,000 

31.000 

.002240 

.000270 

.000790 

.000200 

32,000 

32,000 

.002470 

.000230 

.000960 

.  000170 

33,000 

33,000 

.002770 

.000300 

.001220 

.  000260 

34,000 

34,000 

.003150 

.000380 

.001570 

.  000350 

35,000 

35,000 

.003620 

.000470 

.001960 

.000290 

36,000 

36,000 

.003910 

.000290 

.002250 

.  000290 

37,000 

37,000 

.004290 

.000380 

. 002570 

.  OOCKJ20 

38,000 

38,000 

.004860 

.000570 

.003020 

. 000450 

39,000 

39,000 

.005310 

.000450 

.  003440 

. 000420 

40,000 

40,000 

.005920 

.000610 

.003990 

. 000550 

51,450 

51,450 

Ultimate  strength. 





Manner  of  failure,  triple  flexure. 


1110       TESTS   OP   IRON,    STEEL,   AND  OTHER   MATERIALS. 

No.  545. 

12''  H  &  T 

Marks,      c 

'     No.  4 

Length,  12". 

Diameter,  1".129- 

Sectional  area,  1  square  inch. 


Appli 

ed  loads. 

Compres- 
sion 

Saccesaive 
compres- 
sion per 
inch. 

Permanent 

set. 

Snccessive 
permanent 

Remarks. 

Total. 
Pounds. 

Per  square 
inch. 

per  inch. 

set 

PoundM. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2.000 
3,000 
4,000 
5,  (MM) 

2,000 
3,000 
4,000 
5,000 

.000060 

.000060 

0. 

.000100 

.000040 

0. 

.000140 

.000040 

0. 

.000180 

.000040 

0. 

ft,  000 
7.000 

6,000 
7,000 

.000220 

.000040 

0. 

.000270 

.000050 

0. 

8,000 
S),000 

8,000 
9,000 

.  000320 

.000050 

0. 

.  000370 

.000050 

0. 

10,000 
11,000 
12,000 

10.000 

.000420 

.000050 

0. 

11,000 
12,000 

.000460 

.000040 

0. 

.000510 

.000050 

.000010 

"\"6oo6io"" 

13,000 

13,000 

.000560 

.000050 

.000010 

0. 

14,000 

14,000 

.000610 

.000050 

.000010 

0. 

15,000 

15,000 

.000660 

.000050 

.000020 

.000010 

16.000 

16,000 

.000710 

.000050 

.  000030 

.000010 

17, 000 

17,000 

.000760 

.000056 

.000030 

0. 

18, 000 

18,000 

.000810 

.000050 

.000040 

.000010 

19,000 

19,000 

. 000870 

.0UOOOO 

.000050 

.000010 

20,000 

20,000 

.000930 

.000060 

.000070 

.000020 

21,000 

21,000 

.001000 

.000070 

.000090 

.000020 

22,000 

22,000 

. 001070 

.000070 

.000100 

.000010 

23,000 

23,000 

.001140 

.000070 

.000130 

.000030 

24,000 

24,000 

.001230 

.000090 

.000160 

.000030 

25,000 

25,000 

. 001320 

.000090 

.000200 

.000040 

20,000 

26,000 

.001420 

.000100 

.000240 

.000040 

27,000 

27,000 

.001520 

.000100 

.000300 

.000060 

28,000 

28,000 

.001640 

.000120 

.000370 

.000070 

29, 000 

29,000 

.001780 

.000140 

.000490 

.000120 

30,000 

30,000 

.001070 

.000190 

.000610 

.000120 

31,000 

31,000 

.002220 

.000250 

.000770 

.000160 

32,000 

32,000 

.002460 

.000240 

.000970 

.000200 

33,000 

33, 000 

. 002770 

.000310 

.001230 

.000260 

34,000 

34,000 

.003110 

.  000340 

.001520 

.000290 

35, 000 

35,000 

.  003520 

.000410 

.001880 

.000360 

36,000 

36,000 

.003970 

.000450 

.002270 

.000390 

37, 000 

37,000 

.  004120 

.000450 

.002680 

.000410 

38,000 

38,000 

.  005020 

.000600 

.003210 

. 000530 

39,000 

39,000 

.005580 

.000501 

. 003640 

.000470 

40,000 

40,000 

.006380 

.000800 

. 004420 

.000740 

49,900 

49, 900 

Ultimate'strength. 

Manner  of  failure,  triple  flexure. 


TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 


1111 


No.  546. 


12"  H  A  T 

Marks,      c 

'       No.  5 

Length  12". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


,    Total. 

ed  loads. 

Per  square 
inch. 

1    Pound*. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Inch. 

Permanent 
set. 

Inch. 

Successive 

permanent 

set. 

Inch. 

Remarks. 

Pounds. 

Inch. 

1.000    ;          1.000 

0. 

0. 

0. 

0. 

Initial  load. 

'     2,000              2,000 

i      .1,000    1           3,000 

1     4.  WW    1          4,000 

5t  CMK>               *  ™*n 

.000060 

.000060 

0. 

.000110 

.000050 

0. 

.000140 

.000030 

0. 

.000190 

.000050 

0. 

6,' 000 
7.0(10 

6,000 
7,000 
8,000 
9,000 
10.000 

.000220 

.  000030 

0. 

.000270 

.000050 

0. 

9.000 
10.W0 

.000320 

.000050 

0. 

.000370 

.000050 

0. 

.000420 
.000470 

.000050 

.000010 

"  . ooooio  " 

11,000              11.000 

.000050 

.000010 

0. 

12,000     1         12,000 

.000520 

.000050 

.000010 

0. 

,    1.1,000     1         13,000 

.000570 

.000050 

.000010 

0. 

1    14,000     |         14,000 

.000620 

.000050 

.000020 

.000010 

15,000     1         15,000 

.000670 

.000050 

.000020 

0. 

[    16.000    '         10,000 

.000720 

.000050 

.000030 

.000010 

17,000 

17.000 

.000770 

.000050 

.000030 

0.  . 

18.000 

18,000 

.000820 

.000050 

.000040 

.900010 

19.000 

19,000 

.000870 

.000050 

.000060 

.  000020 

20,000 

20,000 

.000930 

.000060 

.000070 

.000010 

21, 000 

21,000 

.001010 

.000080 

.000080 

.000010 

•    22,000 

22,000 

.  001070 

.000060 

.004000 

.000010 

23,000 

23,000 

.001130 

.000060 

.000100 

.000010 

24,000 

24,000 

. 001190 

.000060 

.000140 

.000040 

<    25.000 

25,000 

.001300 

.000110 

.000170 

.000030 

1    26.000 

26,000 

.001400 

.000100 

.000220 

.000050 

27,000 

27,000 

.001480 

.000080 

.000270 

.000050 

|    23,000 

28,000 

.  001570 

.000090 

.000320 

.000050 

i    29.000 

29,000 

.001730 

.000160 
^".t»0160 

.000430 

.000110 

30,000 

30,000 

.001890 

.000540 

.000110 

31,000 

31,000 

.002100 

.000210 

.000700 

.000160 

32,000 

32,000 

.002370 

.000270 

.000010 

.000210 

33.000 

33,000 

.002670 

.000300 

.001150 

.  000240 

34,000 

34,000 

.003030 

.000360 

.  001470 

.000320 

35,000 

35,000 

.003420 

.000390 

.001890 

.000420 

36,000 

36,000 

.003820 

.000400 

.002160 

.090270 

37,000 

37.000 

.004210 

.000390 

.002510 

.000350 

39,000 

38,000 

.004790 

.000580 

.003020 

.000510 

39,000 

39,000 

.005280 

.000490 

.003450 

.  000430 

40,000 

-     40.000 

.005800 

.000520 

.003880 

.  0C0430 

51,100            ni  100 

Ultimate  strength. 

Manner  of  failure,  triple  flexure. 


1112         TESTS    OF    IRON,    STEKL,    AND    OTHER    MATERIALS. 

No.  547. 
Marks,    **    c 

7         No.  6 

Length,  9". 

Diameter,  1".129. 

Sectional  area,  1  sqnare  inch. 


Applied  loads. 

Compres- 

sion  per 

incu. 

Successive 
compres- 
sion ixtr 
incu. 

Permanent 
sot. 

Successive 

permanent 

set. 

Remarks. 

I 

Total. 

Per  square 
inch. 

Pound*. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 

2,000 
3,000 

.000067 

.000067 

0. 

3,000 

.000117 

.000050 

0. 

4,000 

4,000 

.000167 

.  000050 

.  000017 

""."000017"" 

5,000 

5,  000 

.000217 

.  000050 

.  000017 

0. 

* 

6,000 

6,000 

. 000207 

. 000050 

.  000033 

.  000016 

7,000 

7,000 

.000317 

.  000050 

.  000033 

0. 

8,000 

8,000 

. 000350 

.  000033 

.000033 

0. 

9,000 

0,  000 

.  000383 

. 000033 

. 000033 

0. 

10,  000 

10,000 

.  000433 

. 000050 

. 000050 

.  000fll7 

11,000 

11,000 

.  0004G7 

. 000034 

.000050 

0. 

12,  000 

12,000 

.  000533 

. 000066 

.000050 

0. 

1. '1,1)00 

13,000 

.  000507 

.  000034 

. 000050 

0. 

14,  000 

14,  000 

.000617 

.  000050 

. 000067 

.000017 

15,000 

15,  000 

.000683 

. 00OOG6 

.  000067 

0. 

10,000 

16,000 

.  00u733 

.000050 

.000083 

.000016 

17,  000 

17,000 

. 000783 

. 000050 

.  000083 

0. 

18,000 

18,000 

.  O008O7 

.  000084 

.  000100 

.000017 

10,000 

10,000 

.000900 

.  000033 

. 000100 

0. 

20,  000 

20,  000 

. 000967 

.000067 

.000117 

.000017 

21,000 

21,000 

.  0010*0 

.  0000J3 
. 000067 

.  000133 

.000016 

22,  000 

22,  000 

.001117 

.  000150 

.  U00017 

23,  000 

23, 000 

.001167 

.  000050 

.  000150 

0. 

24,  000 

24,  000 

.001250 

^  .  000083 

.000183 

.  000033 

25,  000 

25,  000 

. 001350 

. 000100 

. 000250 

.  000067 

26, 000 

26,000 

.001407 

.000117 

.  000300 

.  000050 

27,000 

27,  000 

.001583 

.  0001 16 

.  000350 

.  000050 

28,  000 

28,000 

. 001700 

.000117 

.  000417 

.  000007 

29, 000 

29, 000 

.  001883 

. 000183 

.  000550 

.000133 

30,  000 

30.  000 

.  002050 

.  000167 

.  000667 

.000117 

31,  (H»0 

31,000 

. 002267 

.000217 

. 000833 

.000160 

32,000 

32, 000 

.  002550 

.  000283 

.  001083 

. 000250 

33,000 

33, 000 

. 002883 

.  000333 

.  001350 

.  000267 

34,000 

34, 000 

.003217 

.  000334 

.  001650 

.  ooo:;oo 

35,  000 

35,  000 

. 003667 

.  000450 

.  002050 

.  0O0400 

36,  000 

36, 000 

.  004017 

.000350 

.002333 

.  000283 

37, 000 

37,  000 

. 004650 

.000633 

. 002933 

. 000600 

38,000 

38,  0C0 

.005133 

. 000483 

.  003383 

.  000450 

30. 000 

39,  000 

.  005(567 

.  000534 

.  O03o(57 

.  OOOl 84 

40, 000 

40,  000 

. 006217 

. 000550 

.001350 

.  000483 

64,300 

64, 300 

Ultimate  strength. 

Manner  of  failure,  triple  flexure. 


TESTS   OP  IRON,    8TEEL,    AND   OTHER   MATERIALS. 
No.  548. 

- ,     .        12"  H  &  T 

Marks,       c 

'      No.  7 

Length,  9". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


1113 


J      Applied  loads. 

Compres- 
sion per 
inon. 

Successive 
compres- 
sion per 
inch. 

Permanent 
sot. 

Successive 

permanent 

sot. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

C. 

0. 

0. 

Initial  load. 

2,000 

2,000 

.000007 

.000067 

0. 

3,000 

3,000 
4,000 

.000117 

.000050 

0. 

4,000 

.000167 

.000050 

.000017 

"Voooon" 

5,000 

5.000 

.000200 

.000033 

. 000017 

0. 

,     6,000 

6,000 

.000250 

.000050 

.000033 

.000016 

1     7,000 

7,000 

.000300 

.000050 

.000050 

.000017 

i     8,000 

8,000 

.000350 

.000050 

.  000050 

0. 

1     9,000 

9,000 

.000400 

.000050 

.000050 

0. 

10,000 

10,000 

.000450 

.000050 

.000067 

.000017 

11,000 

11,000 

.000483 

.000033 

.000067 

0. 

12,000 

12,000 

.000533 

.000050 

.000083 

.000016 

13,000 

13,000 

.000600 

.000067 

.000100 

.000017 

14.000 

14,000 

.000650 

.000050 

.000100 

0. 

15,000 

15,000 

.000083 

.000033 

.000100 

0. 

16,000 

16,000 

.  000767 

.000084 

.000117 

.000017 

17.000 

17,000 

.000833 

. 000068 

. 000117 

0. 

18,600 

18,000 

.000883 

.000050 

.000133 

.000016 

;  i9,ooo 

19,000 

.000933 

.000050 

.000133 

0. 

1    20,000 

20,000 

.001000 

.000007 

.000150 

.000017 

|    21,000 

21,000 

.001050 

.000050 

. 000167 

.000017 

1   22,000 

22,000 

.001117 

.0O00C7 

.000200 

.  000033 

23,000 

23,000 

.001183 

.0000G6 

.000217 

.  000017 

24,000 

24,000 

.001267 

.000084 

.  000250 

.  000033 

25,000 

35,000 

.001367 

.000100 

.000283 

.  000033 

26,000 

20,000 

.001433 

.000066 

.000317 

.000034 

27,000 

27,000 

.001533 

.000100 

.000350 

. 000033 

1    28,000 

28,000 

.001700 

.000167 

.000450 

.000100 

1   29,000 

229,000 

.001817 

.000117 

.000550 

.000100 

30,000 

90,000 

.00.000 

.000183 

.000683 

.000133 

31,000 

3-1,000 

.002250 

.000250 

.000867 

.000184 

32,000 

3^000 

.002533 

.000283 

.001083 

.000216 

33,000 

33.000 

.002783 

.000250 

.001283 

. 000200 

1   34,000 

34,000 

.003200 

.000417 

.001650 

. 0003G7 

35,000    i 

35,000 

.003550 

.000350 

.001950 

. 000300 

38,000    J 

36,000 

. 004033 

.000483 

.002367 

.  000417 

37.IKI0    | 

37,000 

.004533 

.00050*0 

.002800 

. 000433 

a,  ooo  . 

38,000 

.005017 

.000484 

.  003267 

.000467 

'33,000 

39,000 

.  005533 

. 000516 

.  003750 

. 000483 

40, 000    1 

40,000 

.005983 

.000450 

.004200 

. 000450 

96.900    ! 

66,900 

Ultimate  strength. 

Manner  of  failure,  triple  flexure. 


1114        TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Tenacity  Specimens. 
Marks,  i2"h&t 


No.  of  test 

1117 
1118 

Nos. 

0 
10 

Diameter. 

Inches. 
.504 
.564 

Sectional 
are;). 

Sq.inch. 
.2.") 
.23 

Tensile  c 

itrength. 
Pounds. 

Appearance  of  fracture. 

Total. 

Pounds. 
7, 440 
8,  GOO 

Per  aq.  inch. 
2»,  780 
31, 400 

Uniform  granulation. 
Do. 

CeusiZ  -zrort'  ZotZp.  JFoc/tettrn&rig&Zs  ifedSfiLOTts. 


&r*j5C%?&£&e> 


H  Ex  .*£/ [..  49  2 


TESTS  OP  IRON,  STEEL,  AND  OTHER   MATERIALS. 

Tenacity  Specimens. 


1115 


Marks, 12"  Hc*  T 


Xo.  of  test      tfo*. 


2272 
2273 


Diameter. 


Incke*. 
1.129 
1.120 


Sectional 
area. 


Sq.  inch. 
I.Oii 
1.00 


Tensile  strength. 


Total. 


Pound*. 
2D,K00 
29,550 


Pounds. 


Appearance  of  fracture. 


Pertq.inch.l 

2!i,800    '  Granular,  mottled. 
29,550  Do. 


1112         TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  547. 

_,      ,         12"  H  &  T 

Marks,        c 

7         No.  6 

Length,  9". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


Applied  loads. 

Compres- 
sion Del' 
inch. 

Inch. 

Successive 
compres- 
sion per 
inch. 

Inch. 

Permancut 
not. 

Inch. 

Sncc<*ssive 

permanent 

set. 

Inch. 

Remarks. 

Total. 
round*. 

Per  square 
iuch. 

Pounds. 

1,000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3, 000 
4,000 

2,000 
»,  000 
4,000 

.000067 
.000117 
.000167 

.000067 
.000050 

.  000050 

0. 
0. 
.000017 

"""."666017"" 

5,000 

5,  000 

.000217 

. 000050 

.000017 

0. 

* 

0,000 

6,  000 

. 000207 

. 000050 

. 000033 

.000016 

7,000 

7,000 

.000317 

.  000050 

. 000033 

0. 

8, 000 

8,000 

. 000350 

. 000033 

.000033 

0. 

9,000 

0,  000 

. 000383 

. 000033 

.  000033 

0. 

10, 000 

10, 000 

.  000433 

. 000050 

. 000050 

.  oooon 

1 1,  000 

11,000 

.000467 

. 000034 

.  000050 

0. 

12,  000 

12,000 

. 000533 

. 000066 

.000050 

0. 

13,000 

13, 000 

.  000567 

.  000034 

.000050 

0. 

14,  (WO 

14,000 

.000617 

. 000050 

. 000067 

.000017 

15,000 

15.  000 

.  000683 

. 000006 

.  000067 

0. 

10,000 

16,000 

.  000733 

. 000050 

. 000083 

.000016 

17.  000 

17,000 

. 000783 

. 000050 

.  000083 

0. 

18,000 

18.000 

.  000807 

. 000084 

.000100 

.000017 

10,000 

19,  000 

.000900 

.  000033 

.000100 

0. 

20,  000 

20, 000 

. 000967 

.  000067 

.000117 

.000017 

21,000 

21,000 

. 001060 

.000(03 
. 00O067 

.  000133 

.000016 

22,  0«0 

22,  000 

.001117 

.000150 

.u00017 

2a,  ooo 

23,  000 

.001167 

.  000050 

.000150 

0. 

21,  000 

24, 000 

.001250 

N  .  000083 

.000183 

. 000033 

25,  000 

25, 000 

. 001350 

. 000100 

.  00«)250 

.000067 

26, 000 

26,000 

.001467 

.000117 

.  000300 

.  000050 

27,000 

27, 000 

.001583 

.000116 

.  000350 

.  001)050 

28,000 

28,000 

.001700 

.000117 

.  000417 

. 000067 

29, 000 

29, 000 

. 001883 

.000183 

.  000550 

. 000133 

30, 000 

30.  000 

.002050 

.  000167 

.000667 

.000117 

31,  000 

31,000 

.  002267 

.000217 

. 000833 

.000166 

32, 000 

32,  000 

.  002550 

.  000283 

. 0010S3 

.  000250 

33,000 

33, 000 

. 002883 

. 000333 

. 001350 

.  000267 

34,000 

34, 000 

.003217 

.  000334 

. 001650 

.  ooo::oo 

35,  ooo 

35, 000 

.  003667 

.  000450 

.  002050 

.  000400 

36.  000 

36,000 

. 004017 

. 000350 

.002333 

. 0002H3 

37, 000 

37,  000 

. 001650 

.000633 

.  002933 

.  000000 

38, 000 

38,  0<0 

.005133 

.  000483 

.  0033K3 

.  O00450 

30, 000 

39,  000 

.  005(567 

.  000534 

. 0O3«07 

.0001*4 

40, 000 

40,  000 

. 006217 

.  000550 

. 001350 

.000183 

01,300 

61, 300 

Ultimate  strength. 

Manner  of  failure,  triple  flexure. 


TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS.       1113 

No,  648. 
Marks.       c 

'      No.  7 

Length,  9". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inon. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  aqnare 

1       inch. 

i 

Pounds. 

round*. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

C. 

0. 

0. 

Initial  load 

2,000 

2,000 
3,000 
4.000 

.000067 

.000067 

0. 

3,000 

4,000 

.000117 

.000050 

0. 

.000167 

.000050 

.000017 

"""."666617" 

5,000 

5.000 

.000200 

.000033 

.000017 

0. 

6,000 

6,000 

. 000250 

.000050 

.0000X1 

. 000016 

7,000 

7,000 

.000300 

.000050 

.000050 

. 000017 

8,000 

8,000 

.000350 

.000050 

.000050 

0. 

9,000 

9,000 

.000400 

.000050 

.000050 

0. 

10,000 

10,000 

.000450 

.000050 

.000067 

.000017 

11,000 

11,000 

.000483 

.000033 

.000067 

0. 

12,000 

12,000 

.000533 

.000050 

.000083 

.000016 

13,000 

13,000 

.000600 

.000067 

. 000100 

.0O0017 

14,000 

14,000 

.000650 

.000050 

.000100 

0. 

15,000 

15,000 

.000083 

.000033 

.000100 

0. 

18,000 

16,000 

. 000767 

.  00008 i 

.000117 

.000017 

17.000 

17,000 

.000833 

.000066 

. 000117 

0. 

18,000 

18,000 

.000883 

.000050 

.000133 

.000016 

19,000 

19,000 

.000933 

.000050 

.000133 

0. 

20,000 

20,000 

.001000 

.000007 

.000150 

.  000017 

21,000 

21,000 

.001050 

.000050 

. 000167 

.000017 

22,000 

22,000 

.001117 

.000067 

.  000*200 

. 000033 

23,000 

23,000 

.001183 

.000066 

.000217 

.000017 

24,000 

24,000 

.001267 

.000084 

.000250 

. 000033 

25,000 

25,000 

.001367 

.000100 

.  000283 

.  000033 

26,000 

26,000 

.001433 

.000066 

.000317 

. 000034 

27,000 

27,000 

.00153:) 

.000100 

.  O003."»0 

. 000033 

28,000 

28,000 

.001700 

.000167 

.000450 

.000100 

29,000 

29,000 

.001817 

.000117 

.000550 

.000100 

30,000 

30,000 

.001 000 

.000183 

.000683 

.000133 

31,000 

31,000 

.002250 

.000250 

.000867 

.000184 

32,000 

32,000 

.002533 

.000283 

.001083 

.000216 

33,000 

33,000 

.002783 

.000250 

. 001283 

. 000200 

34,000 

34,000 

.003200 

.000417 

.001650 

.  0003G7 

35,000 

35,000 

.003550 

.000350 

.001950 

. 000300 

38,000 

36,000 

.  004033 

.000483 

. 002367 

. 000417 

37.000 

37,000 

.  004533 

.000500 

.002800 

. 000433 

38,000 

38,000 

.  005017 

.000484 

.  003207 

.000407 

39,000 

39,000 

.  005533 

.000516 

.  003750 

. 000483 

40.000 

40,000 

.005983 

.000450 

. 004200 

. 000450 

66,900 

66,900 



............ 

Ultimate  strength. 

r 

Manner  of  failure,  triple  flexure. 


1114      tests  op  iron,  steel,  and  other  materials. 

Tenacity  Specimens. 
Marks,  ""»« 


No.  of  test. 


1117 
1118 


Not. 


0 

lb 


Diameter. 


Inches. 
.564 
.564 


Sectional 
area. 


Sq.inch. 
.  23 
.23 


Tensile  strength. 


Total.         Pounds. 


Po  un  d*.     Per  §q .  inch 
7, 440     I        29,  760 
8,000  31,400 


A  ppcarance  of  fracture 


Uniform  granulation. 
Do. 


Cast  zro~  *oc&.  JSbQ»r*n»*iX> 


*yec&zo'r*'- 


&ru5L<f&ce, 


HEx  A/....49  2 


tests  op  ieon,  steel,  and  other  materials. 
Tenacity  Specimens. 
Marks, 12"  Hc*  T 


1115 


'No. of  test.       No*. 


2272 
2273 


Diameter. 


Iiiekeg. 
1.129 
1.129 


Sectional 
area. 


Tensile  strength. 


Total. 


.  inch.  I  Pound*. 
l.Ofi  :  29,800 
1.00  29,550 


Appearance  of  fracture. 


Pounds. 


Per*q.\*eh.\ 

2!».  800      Granular,  mottled. 
29,550    1  Do. 


1116         TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  2270. 
Marks,      c 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length,  25". 


Applied  loads. 

•  Total. 

Per  square 
inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,  (KM) 

3,  000 

4,  000 

2,000 
3,000 
4,000 

.  000052 

.  000052 

0. 

.  000100 

.000048 

0. 

. 

. 000148 

.  000048 

. 000008 

""."006668"" 

5.  000 

5,000 

.  000200 

.000052 

.  000008 

0. 

0,000 

6,000 

.  000252 

.  000052 

.  000012 

.000004 

7,000 

7,000 

.000304 

.  000052 

.  000020 

.  000008 

H.000 

8,000 

.000356 

.  000052 

.  000028 

.000008 

9,000 

0,000 

.000410 

.000060 

.  000036 

.000008 

10,000 

10,000 

. 000472 

. 000050 

.  000044 

. 000008 

11,000 

1 1,  000 

.000536 

.000064 

.  000056 

.  000012 

12, 000 

12,000 

.000600 

.000064 

.000068 

.000012 

13,000 

13,000 

.000668 

.000068 

.  000084 

. 000016 

14, 000 

14,000 

.000770 

.  000102 

.000100 

.  000018 

15,000 

15,000 

.  000820 

.  000050 

.  000128 

.  000028 

16,000 

16,000 

.000004 

.000084 

.000156 

.000028 

17, 000 

17,  000 

.000996 

.  000092 

.  000184 

. 000028 

18, 000 

18, 000 

.001116 

.000120 

.  000240 

. 000050 

10,000 

19,000 

.001244 

.000128 

. 000300 

.  000000 

20,000 

20.000 

. 001380 

.000136 

. 000372 

. 000072 

24,880 

24, 880 

Tensile  strength. 

Fractured  at  neck  of  specimen. 

Character  of  broken  surface,  granular,  mottled. 


TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 
No.  2271. 

„     ,        12"H&T 

Marks,      c 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length,  25". 


1117 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

act 

Remarks. 

1 

ToUL 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch, 

Inch. 

! 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load.                      ! 

2,000 
3,000 
4,000 
5,000 

2,000 
3,000 
4,000 
5,000 

.000052 

.000052 

0. 

.000002 

.000010 

0. 

.000144 

.000052 

0. 

.000188 

.000044 

0. 

0,000 

6,000 

.000236 

.000048 

.000004 

"."oooooi" 

7,000 

7,000 

.000284 

.000048 

.000008 

.000004 

8.000 

8,000 

.000340 

.000056 
.000056 

.000016 

. 00UOO8 

9,000 

9,000 

.000396 

.000024 

.  000008 

10,000 

10,000 

.000452 

.000056 

.000032 

. 000008 

11,000 

11,000 

.000508 

.000056 

.000040 

.  O000'»8 

1 

12,000 

12,000 

.000580 

.  000072 

.000048 

.000008 

1 

13,000 

13,000 

.000644 

.000064 

.000064 

.000016 

1 

14,000 

14,000 

.000708 

.000064 

.000OPO 

.000016 

15,000 

15.000 

.000792 

.000084 

.000104 

. 000021 

i 

16,000 

16,000 

.000880 

.000088 

.000132 

. 000028 

1 

17,000 

17,000 

.000968 

.000088 

. 00O1G0 

. 000U28 

| 

18,000 

18,000 

.001076 

.000108 

.  000212 

.  000052 

19,000 

19,000 

.001204 

. 000128 

.  000272 

. 000060 

20,000 

20,000 

.  001 340 

.000136 

.  000350 

. 000084 

21,450 

27,450 

Tensile  stren^h.              ! 

Fractured  G"  from  neck. 

Character  of  broken  surfaco,  granular,  mottled. 


*-  *p. 


HEx^/49  2 
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TEST8  OP  IEON,    STEEL,    AND   OTHEK   MATERIALS 
No.  1013. 


^vcuonal  area,  .25  square  inch. 


^Elongation 

permoh. 


1.  CNK» 

6,  OOO 

10,  ooo 

IS,  OOO 

20w  OOO 

3©„  OOO 
85.  OOO 

40.  OOO 

41.  OOO 

42.  OOO 

43.  OOO 
4*!  OOO 
45,  OOO 
40.  OOO 
47.  OOO 
48,000 
49fOOO 

62,  OOO 
5^,  OOO 

so,  OOO 

57,000 

00,000 

66,000 
TO,  OOO 

14,000 
•70.000 

80,000 

8a,ow> 

«4,000 
8ft,  OOO 

88,000 
«0,000 
92,000 
94,  COO 
90,000 
98,000 
100,000 
102,000 
103,240 


Jneh. 
O. 

.000083 

.000267 

.000383 

.000583 

.000700 

.000683 

.001000 

.  001183 

.  001217 

.001250 

.001283 

.  001317 

.001350 

.001383 

.001417 

.0O1467 

.001500 

.001550 

.001567 

.001600 

.001650 

.  001733 

.  001817 

.002150 

.002417 

.002667 

.002967 

.003483 

.004500 

.006167 

.007750 

.009833 

.  011300 

.012750 

.014583 

.016583 

.018333 

.020888 

.022917 

.025000 

.027833 

.030467 

.0333 

.0367 

.0417 

.0467 

.0533 

.0617 

.0750 

.1067 


Saooeiaive 
elongation 
per  inch. 


Inch. 
0. 

.000083 
.000184 
.000066 
.000200 
.000117 
.000183 
.000117 
.000183 
.000034 
.000033 
.000033 


.000033 
.000033 
.000034 
.000050 
.000033 
.000050 
.000017 
.000033 
.000050 
.000083 
.000084 
.000333 
.000267 
.000260 
.000300 
.000516 
.001017 
.001667 
.001583 
.001583 
.001967 
.001450 
.001883 
.002000 
.001750 
.002500 
.002084 
.002083 


.002634 


.0034 
.0060 
.0050 
.0066 
.0084 
.0133 
.0317 


Permanent 
»et. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000160 


.  001417 


Successive 
permanent 
set. 


Inch. 


.000100 


.001317 


Remar 


Initial  load. 


Elastic  limit 


Tensile  stren 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pom 

Elastic  limit  per  square  inch  of  original  section < 

JElaocation  per  inch  after  rupture it 

Kloajntion  per  inch  under  strain  at  elastic  limit < 

Redaction  in  diameter  at  point  of  rupture < 

Redaction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rapture A  inch  fromm 

CThArabcter  of  broken  surface granular  at  circumference 

Kl?>gSL»  nf  inch  sections ".09,  ".12,  ".28\ ' 


1120 


TKSTS   OF   IRON.    STEEL,    AND   OTHEB   MATERIALS. 


12"  H  T 

Marks,     a 

9    No.  2 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 


No.  1014. 


Applied  loads. 

Total. 
Pounds. 

Per  square 
inch. 

Pound*. 

250 

1,000 

1,250 

5,000 

2,500 

10, 000 

3,750 

15,000 

5,000 

20,000 

6,250 

25,000 

7,500 

30, 000 

8,750 

35,000 

10,000 

40,000 

10,250 

41,000 

10, 500 

42,000 

10,750 

43,000 

11,000 

44,000 

11,250 

45, 000 

11,500 

46,000 

11, 750 

47, 000 

12,000 

48,000 

12,250 

49,000 

12,500 

50,000 

12,750 

51,000 

13, 000 

52,000 

13,250 

53,000 

13, 500 

54,000 

13,750 

55,000 

14,000 

56,000 

14,250 

57,000 

14,500 

58,000 

14,  750 

59,000 

15,000 

60,000 

15,500 

62, 000 

16,000 

64,000 

16,500 

66,000 

17,000 

68,000 

17,600 

70.000 

18,000 

72, 000 

18,500 

74,000 

10,000 

76,000 

10,500 

78, 000 

20,000 

80,000 

20,500 

82,000 

21,000 

84,000 

21,500 

86,000 

22,000 

88,000 

22,500 

90,000 

23,000 

92,000 

23,500 

94,000 

24,000 

96,000 

24,500 

98,000 

25,000 

100, 000 

25,500 

102,  000 

26,000 

104,000 

26,270 

105,  080 

Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000300 
.000417 
.000583 
.000733 
. 000917 
.001083 
.001250 
.001267 
.001283 
.001317 
.001367 
.  001400 
.001417 
.001450 
.001500 
.001550 
.001600 
.001650 
.001700 
.  001733 
.001800 
.001967 
.002250 
.0024*7 
.002800 
. 003167 
.003517 
.004917 
.006083 
.007833 
.009500 
.011167 
.013083 
.014667 
.016500 
. 018333 
.  020333 
.  022500 
.  024833 
.  027500 
.030133 
.  033000 
.0350 
.0400 
.0450 
.0500 
.05^3 
.0667 
.0850 
.1200 


Successive 
elongation 
per  inch. 


Inch* 
0. 

.000117 
.000183 
.000117 
.000166 
.000150 
.000184 
.000166 
.000167 
.000017 
.000016 
.000034 
.000050 
.000033 
.000017 
>000033 
.000050 
.  000050 
.000050 
.000050 
.000050 
.000033 
.  000067 
.  000167 
.000283 
.  000217 
. 000333 
.000367 
.000350 
.  001400 
.001166 
.001750 
.001667 
.001667 
.001916 
.001584 
. 001833 
.001833 
.  002000 
.002167 
.002333 
.002067 
.  002633 
.  002807 
.0020 
.0050 
.  0050 
.0050 
.0083 
.C084 
.0183 
.0350 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


. 000017 


.000033 


.000217 


.  001617 


Successive 
permanent 
set. 


Inch. 


.000017 


.000184 


. 001400 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Specific  gravity 7,8535 

dardiieu »» 

Tensile  strength  per  square  inch  of  original  tection pounds..    10.>,080 

Elastic  limit  per  square  inch  of  original  soctlou do...      53.  OW) 

Elongation  per  inch  after  rupture inch..      O-1!6^ 

Elongation  per  inch  under  strain  at  elastic  limit do...    •001{;lJ 

Reduction  iu  diameter  at  point  of  rupture do...         •'/* 

Koduction  in  urea  aftor  rupture,  per  centum  of  original  section 36.  * 

Position  of  rnpturo I'M  from  neck 

Character  of  broken  surface granular  at  circumference ;  silky  center 

Elongation  of  inch  sections ''.25*.  ".19,  ".12, ''.12,  "U.''09 


TESTS   OF    IKON,    STKEL,    AND    GTUEK   MATERIALS.        1121 


No.  1015. 


Marks,  ir?T 

No.  3 

Diameter,  ".5&L 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Total. 

Per  square 
inch. 

Elongation 
per  inch. 

Successive 

elunpitiou 

per  inch. 

Pounds. 

Founds. 

Inch. 

Inch. 

250 

1.000 

0. 

0. 

1,250 

5,000 

.000117 

.000117 

2.500 

10,000 

.000283 

.000106 

3,750 

15,000 

.000450 

.000167 

5,000 

20,000 

.000583 

.000133 

6,250 

25.000 

.000750 

.000107 

7,500 

30,000 

.000917 

.000167 

8,750 

35,000 

.001067 

.000150 

10,000 

40,000 

.001233 

.000166 

11,250 

45,000 

.001367 

.000134 

11,500 

40,000 

.001383 

.000010 

11,750 

47,000 

.001433 

.000050 

12,000 

48,000 

.001483 

.000050 

12,250 

49,000 

.001517 

.000034 

12,500 

50,000 

.001567 

.000050 

12,750 

51,000 

.  001617 

.000050 

13,000 

52.000 

,001567 

.000050 

13,250 

53,000 

.001717 

.000050 

13,500 

54,000 

.001867 

.000150 

13,750 

55,000 

.002017 

.000150 

14,000 

50,000 

.002250 

.000233 

14,250 

57,000 

.002433 

.000183 

14,f*00 

58,000 

.002700 

.000267 

14,750 

58,000 

.002983 

.000283 

15.H0O 

60,000 

.003467 

.000481 

15,500 

02,000 

.004300 

.000833 

1*000 

64,000 

.006167 

.001867 

16,500 

06,000 

.007687 

.001500 

17,000 

08,000 

.009033 

.001366 

17,500 

70,000 

.010667 

.001634 

18.000 

72,000 

.012667 

.002000 

18,500 

74,000 

.  014167 

.001500 

19,000 

76,000 

.016033 

.001866 

10,500 

78,000 

.  017917 

.001884 

20,000 

80,000 

.020083 

.002166 

20,500 

82,000 

.022167 

.002084 

21,000 

81,000 

.024417 

.002250 

21,500 

86,000 

.026917 

.002500 

22,000 

88,000 

.029500 

.002583 

22,500 

90,000 

.032250 

.002750 

23,000 

92,000 

.036000 

.003750 

23,500 

04,000 

.0383 

.0023 

24,000 

96.000 

.0433 

.0050 

24,500 

98,000 

.0483 

.0050 

25,000    ' 

100,000 

.0533 

.0050 

25,500 

102,000 

.0617 

.0084 

28,000 

104,000 

.0800 

.0183 

28,320 

105,280 

.1133 

.0333 

Permanent 

HOt. 


Inch. 


.000217 


.001367 


Slice  rsslvv 
pcromneut 

BUt. 


Inch. 


.000217 


.001150 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnaie  inch  of  original  section  pounds..    105,280 

Elastic  limit  per  square  inch  of  original  section '. do...      53,000 

Elongation  per  inch  after  rupture  inch..      0.1467 

Elongation  per  inch  under  strain  at  elastic- limit do...     .001717 

Redaction  in  diameter  at  point  of  rupture do...         .114 

deduction  in  area  after  nipt  are,  per  centum  of  original  section 36.4 

Position  of  rnptnre 2".  10  from  neck 

Character  of  broken  surface granular  at  circumference ;  silky  center 

Elongation  of  inch  sections , ,„....„ ".Xl,".29*J".17/Ml,'r,llT/'.W 
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1122        TESTS  OP  IRON,   STEEL,   AND  OTHER  MATEBIAJUS. 

No.  1016. 

„      ,        12"  HT 

Marks,     a 

7     No.4 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 
Total 


Poundi. 
250 
1,250 
2,500 
3,750 
5,000 

6,  250 

7,  500 
8,750 

10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,  000 
15.500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20, 000 
20,500 
21,000 
21, 500 
22,000 
22,500 
23,000 
23,  500 
24,000 
24, 500 
25, 000 
25,500 
26,000 
26,170 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25, 000 
30.  000 
35, UJ>0 
40, 000 
45,000 
50, 000 
51,  000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59, 000 
00, 000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86,000 
86,000 
90,000 
92,000 
94,000 
96,000 
98,  000 
100, 000 
102,000 
104,000 
104,680 


Elongation 
per  inch. 


Inch. 
0. 

.000133 
.000317 
.000450 
.000617 
.000783 
.000933 
.001100 
.001267 
.001400 
.001600 
.001050 
.001717 
. 001783 
.001883 
.002017 
.002200 
.002383 
.002667 
.002917 
.003333 
.004167 
.005700 
.  007100 
.008917 
.010600 
.  012250 
.014000 
.015750 
.017750 
.  019917 
.022033 
.024333 
.  026917 
.029467 
.032500 
.0350 
.0383 
.0433 
.0483 
.05."i0 
.0650 
.0817 
.1033 


Successive 
elongation 
per  inch. 


Inch. 
0. 
.000133 
.000184 
.000133 
. 000167 
.000166 
. 000150 
.000167 
.000167 
.000133 
.  000200 
.000050 
.000067 
.000066 
.000100 
.000134 
.000183 
.000183 
.000284 
.000250 
.000416 
.  000834 
.001533 
.001400 
.001817 
.001683 
.001650 
.001750 
.001750 
.002000 
.002167 
.002110 
.002300 
.002584 
.002550 
.003033 
.0025 
.0033 

.oor>o 

.0050 
-  .0007 
.0100 
.0167 
.0216 


Permanent 
set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


.000217 


.001250 


Successive 

permanent 

sot. 


Inch. 


.000033 


.000184 


.001033 


Eomarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary* 

Tensile  strength  per  square  inch  of  original  section pounds..    104,680 

Elastic  limit  per  square  inch  of  original  section. . .. do. . .      53,  000 

Elongation  per  inch  after  ruptnro inch . .      0.  1 333 

Elongation  per  inch  under  strain  at  clastic  limit do. . .     .  001783 

Reduction  in  diametor  at  ]K>int  of  rupture do. . .  .  134 

Reduction  iu  area  after  rupture,  per  ceutum  of  original  section  39. 2 

Position  of  rupture l."2  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections. ".19*,  ".23,  ".13,  ".10,  ".00,  ".07 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
Fo.  1017. 

Marks,  12"£T 

No.  1 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


1123 


Applied  loads. 

Elongation 
per  inoh. 

Successive 
elongation 
per  inch. 

Permnnent 
set. 

Successive 

IHTinauent 

Bet. 

Remarks. 

Total. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

i 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54.000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
103,520 

Inch. 
0. 

.000167 
.000300 
.000407 
.000633 
.000783 
.000933 
.001100 
.001283 
.001317 
.001333 
.001367 
.001383 
.001433 
.001467 
.001500 
.001550 
.001583 
. 001617 
.001650 
.001683 
.001767 
.001850 
.001933 
.002383 
.002817 
.003717 
.004333 
.004933 
.005783 
.007833 
.009750 
.011300 
.012750 
.014667 
.  016167 
.  018167 
.020133 
.022333 
.024350 
.026800 
.029500 
.032517 
.035600 
.0383 
.0433. 
.0483 
.0533 
.0633 
.0800 
.1233 

Incii. 

0. 

.000167 
.000133 
.000167 
.000166 
.000160 
.000150 
.000167 
.000183 
.000034 

..000016 
.000034 
.000016 
.000050 
.000034 
.000033 
.000050 
.4)00033 
.000034 
.000033 
.000033 
.000084 
.000083 
.000083 
.000450 
.000434 
.000900 
.000616 
.000600 
.000850 
.002050 
.  001917 
.001550 
.001450 
.001917 
.001500 
.002000 
.001966 
.002200 
.002017 
.002450 
.002700 
.003017 
.003083 
.0027 
.0050 
.0050 
.0050 
.0100 
.0167 
.0133 

Inch. 

0. 

0. 

0. 

0. 
.000017 
.000017 
.000017 
.000017 
.000017 

Inch. 
0. 

Initial  load. 

.000017 
0. 
0. 
0. 
0. 

.000017 

0. 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

I    15,000 

1    15,500 

1    16,000 

.000017 

.000034 

Elastic  limit. 

.000133 

.000116 

j 

Tensile  strength. 

.002717 

.002584 

16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,590 
25,880 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    103,520 

Elastic  limit  per  square  inch  of  original  section do...      52.000 

Elongation  per  inch  after  rupture inch..*    0.1433 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001683 

Reduction  in  diameter  at  point  of  rapture do...         .  124 

Reduction  In  area  after  rupture,  per  centum  of  original  section 30.2 

Position  of  rapture ".70  from  middle  of  stem 

Character  of  broken  surface silky;  with  ring  of  granular  mteal  near  circumference 

£fengatfon  of  inch  sections ".10,  ".13,  ".32*,".  12,  ".11,  ".08 


4        TESTS   OF   IKON,    STEEL,    AND    OTHEK   MATERIALS. 

No.  1018. 

12"  HAT 

arks,       b 

7       No.  2 

iameter,  ".564. 

ectional  area,  .25  square  inch. 


Appliedloadfl. 

:otal. 

Per  square 
loch. 

Elongation 
per  inch. 

Successive 
elongatiou 
pur  inch. 

mnd*. 

Pound*. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

1,250 

5,000 

.000133 

.000133 

2,500 

10,000 

.  000317 

.000184 

3,  750 

15,000 

.000433 

.000116 

5,000 

20, 000 

.000600 

.000107 

6, 250 

25,000 

.000767 

.  000167 

7.500 

30, 000 

.000933 

.000166 

8,  750 

35, 000 

.001117 

.000184 

0,  000 

40.0U0 

.001250 

. 000133 

0,  250 

41,000 

.001283 

.000033 

0,  500 

42. 000 

.001317 

.000034 

0,750 

43,  000 

.001350 

.000033 

1,000 

44,000 

. 001400 

.000050 

1,250 

45, 000 

. 001450 

.000050 

1,500 

40. 000 

.001500 

.000050 

1,750 

47,000 

.001517 

.000017 

2,000 

48.000 

.001550 

.000033 

2, 250 

40, 000 

.001583 

.000033 

2,500 

50,000 

.001617 

.000034 

2, 750 

51,000 

.001667 

.000050 

3,000 

52, 000 

. 001683 

.000016 

3, 2ro 

53, 000 

.001733 

.000050 

3,500 

54,000 

.001800 

.000067 

3, 750 

55, 000 

.001900 

.000100 

4,  000 

50, 000 

.002083 

.  000183 

4.  250 

57,000 

.002450 

.000307 

4,  500 

58,000 

.003150 

.000700 

4,  750 

50, 000 

.003583 

.000433 

5,000 

GO,  000 

.  004733 

.001150 

5,  500 

O.'.OOO 

.006000 

.001267 

0.000 

64,000 

.007500 

.001500 

«,  500 

60,000 

.009167 

.001067 

7, 00U 

68,000 

.010833 

.001666 

7.  MM 

70,000 

.012250 

. 001417 

8.  000 

72,000 

.013933 

.001683 

S. :. (M) 

74,000 

.015783 

.001850 

9,000 

70,000 

.017217 

.001134 

i».  ;»oo 

78,000 

.  019400 

.002183 

:o,  ooo 

80,000 

.021333 

.001933 

!0,500 

82,000 

. 023417 

.002084 

!  1,000 

84,000 

.025500 

.002083 

!1,500 

86,000 

.028450 

. 002950 

!2,000 

88,000 

. 031333 

.002883 

12,500 

90,000 

.034000 

.002667 

!3,000 

92,000 

.0367 

.0027 

13,  500 

94,000 

.0400 

.0033 

!4,000 

96,000 

.0450 

.0050 

!4,500 

98,000 

.0517 

.0067 

!5, 000 

100,000 

.0583 

.0066 

!5,  500 

102,000 

.0717 

.0134 

16, 000 

104,000 

.0883 

.0168 

!6, 150 

104,000 

.1133 

.0250 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Successive 

l>erraanent 

set 

Inch. 
0. 

Remarks. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.0 

.000017 

.000017 

.000117 

.000100 

.002500 

.002383 

* 

General  summary, 

flc  cravity 7,8543 

ness 22.14 

ile  strength  per  square  inch  of  original  section pounds..    104  600 

ic  limit  per  square  inch  of  original  section do/."      S3!  000 

nation  per  inch  after  rupture inch..      0. 1583 

(ation  per  inch  under  strain  atelastio  limit do...    .001733 

ction  in  diameter  at  point  Of  rupture tt. do...         .  114 

ction  in  area  after  rupture,  per  centum  of  original  section 36,4 

ion  of  rupture ".8  from  middle  of  stem 

icter  of  broken  snrfaoe granular;  dull  silky  center 

;ation  of  inch  sections ",12,  ".18,  ".32/,".  }3/',ll,  "Q9 


TESTS   OP   IRON,   STEEL,   AND    OTHER    MATERIALS.         1125 


No.  1019. 


12"  HT 

Marks,     b 

No.  3 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnch. 

Inch. 
0. 

.000167 
.000150 
.000160 
.000184 
.000106 
.000167 
.000150 
.000167 
.000016 
.000034 
.000016 
.000050 
.000034 
.000033 
.000033 
.000034 
.000050 
.000083 
.000100 
.000100 
.000517 
.000700 
.000533 
.000533 
.000410 
.000917 
.000683 
.000517 
.001383 
.001584 
.001733 
.001467 
.001733 
.001817 
.  001750 
.001833 
.002300 
.002200 
.002367 
.002716 
.002750 
.003000 
.001367 
.0033 
.0067 
.0066 
,0084 
.0100 
.0583 

Permanent 
set 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
•    .000017 
.000033 
.000033 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Pounds. 
250 
1,250 
2.500 
3.750 
5.000 
6.250 
7,500 
8.750 
10,000 
10,250 
10.500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16.500 
17,000 
17.500 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
36,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
."0,000 
51,000 
52,000 
53,000 
64,000 
65,000 
56,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 

Inch. 
0. 

.000167 
.000317 
.000483 
.000667 
.000833 
.001000 
.OOllf.O 
.001317 
.001333 
.001367 
.001383 
.001433 
.001467 
.001500 
.001533 
.001567 
.001617 
.001700 
.001800 
.001900 
.002417 
.003117 
.003650 
.004183 
.004583 
.005500 
.006183 
.006700 
.008083 
.009667 
.011400 
.012867 
.014600 
.016417 
.018167 
.020000 
.022300 
.024500 
.026867 
.020583 
.032333 
.035333 
.0367 
.0400 
.0467 
.0533 
.0617 
.0717 
.1300 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000017 
.000016 
0. 

.000117 

.000081 

.001650 

.001533 

.004467 

.002817 

General  summary. 

Tensile  strength  per  square  inch  of  original  hoc  t  ion. pounds..    102,000 

Elastic  limit  per  square  inch  of  original  section do...      48,000 

Elongation  per  inch  after  rnptnre   im'.h..      0.1550 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001567 

Redaction  in  diameter  at  point  of  rnpturo do...         .114 

Reduction  in  area  after  rnptnre.  per  centum  of  original  section 36.4 

Position  of  rupture J  inch  from  middle  of  stem 

«•_        ^       -.     .  -  ...        WitJi  ring  of  granular  metal  at  circumference 


Character  of  broken  surface ... 
Elongation  of  inch  sections 


•ailky; 


'.11,  ".17,  ".32*.  ".14,  ".11,  ".08 


1126        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1020. 

12"HT 

Marks.     » 

'     No.  4 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
por  inch. 

Inch. 
0. 

.000117 
.000250 
.000450 
.000583 
.000717 
.000917 
.001050 
.001250 
. 001267 
.  001283 
.001317 
.001367 
.001400 
.001450 
.001467 
.001483 
.001533 
.001600 
. 001717 
.001900 
.  002167 
.003467 
.004233 
.005067 
. 005233 
.005833 
.007000 
.  007917 
.008917 
.010583 
.012567 
.013933 
. 016333 
.018167 
.020083 
.021067 
. 024583 
. 027333 
.  029250 
.032000 
.036000 
.0367 
.0433 
.0483 
.  0517 
.0617 
.0750 
.1000 
.1317 

Successive 
elongation 
per  inch. 

Permanent 
set 

IncJt. 
0. 
0. 
0. 
0. 
0. 
Q. 
0. 
0. 
0. 

Successive 

permanent 

set 

Remarks. 

Total. 

Por  sqaaro 
inch. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51, 000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74. 000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
08,000 
100,  000 
100,  400 

Pounds. 
250 
1.250 
2.500 
3,750 
5,000 
6,250 
7,500   ' 
8,750 
10.  000 
10, 250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15,000 
15,500 
10,  000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,  500 
22,000  . 
22,500 
23,  000 
23,  500 
21,000 
24, 500 
25, 000 
25, 100 

Inch. 
0. 

.000117 
.000133 
.000200 
.000133 
.000134 
.000200 
.000133 
.000200 
.000017 
. 000016 
.000034 
.000050 
.000033 
.000050 
.000017 
.000016 
.000050 
.000067 
.000117 
.000183 
.000267 
.001300 
.000766 
.000834 
.000166 
.000600 
.001167 
.000917 
.001000 
.001666 
.001984 
.001366 
. 002400 
.001834 
.001916 
.001584 
.002916 
.002750 
.001917 
.002750 
.004000 
.0007 
.0066 
.0050 
.0034 
.0100 
.0133 
.  02:>0 
.0317 

Inch. 
0. 

1 
Initial  load. 

• 
Elastic  limit. 

Tensile  strength. 

6. 

.000033 

.000033 

.002233 

.002200 

.005617 

.003384 

General  summary.  \ 

Tensile  strength  per  square  inch  of  original  section pounds..    100  400 

Elastic  limit  per  square  inch  of  original  section do..!      49000 

Elongation  per  inch  after  rupture !  inch         0  1567 

Elon  gation  per  inch  under  strain  at  elastic  Urn  it II.  do..."    .001533 

Redaction  In  diametor  at  point  of  rupture do. II         .124 

Rwltiction  in  area  after  rupture,  per  centum  of  original  section ".  '. 3©  2   ' 

Position  of  rupture V...".'.i''".2ftom  neck 

Character  of  broken  snrfaco silky  center ;  granular  at  circumference 

Elongation  of  inch  sections..... ".28*,  ".22,  ".13,  ".11,  ".11,  ".09 
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TESTS   OP  IKON,    STEEL,    AND   OTHER   MATERIALS.  1127 


No.  1023. 


Marks,  UHx4T 

No.  1 

".564 


Diameter, 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

■  5,000 
6,250 
7,500 
8.750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
U.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,UO0 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,100 


Per  square 
inch. 


Pound*. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51, 000 

-  62,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 
96,400 


Elongation 
per  inch. 


Inch. 
.000167 


.000500 
.000667 
.000867 
.001033 
.  001200 
.  001367 
.  001533 
.001700 
.001733 
. 001767 
.001867 


.009333 
.009667 
.010333 
.010667 
.011233 
.011933 
.013433 
. 015100 
.017000 
.019167 
.021667 
.024233 
.026667 


. 032167 


. 039100 

.043333 

.048433 

.054667 

.062167 

.0733 

.0933 

.1267 

.1500 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000167 

.000166 

.000167 

.000167 

.000200 

.000166 

.000167 

.000167 

.000166 

.000167 

.000033 

.000034 

.000100 

.001466 

.006000 

.000334 

.000666 

.000334 

.000566 

.000700 

.001500 

.001667 

.001900 

.002107 

.002500 

.002566 

.002434 

.002266 

.003234 

.003100 

. 003833 

.004233 

.  005100 

.006234 

.007500 

.011133 

.0200 

.0334 

.0233 


Permanent 
set. 


Inch. 
0. 
0. 
0. 

a 
o. 

.000033 
.000033 
.000033 
.000067 
.000100 
.000133 


.007000 


.000433 


Successive* 

permanent 

sot. 


Inch. 


. 000033 

0. 

0. 

.000034 
.000033 
.  0OO033 


.006807 


Remarks. 


Initial  load. 


Elastic  limit. 


.002433 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      96,400 

Elastic  limit  per  square  inch  of  original  section do. . .      62, 000 

Elongation  per  inch  after  rupture inch..      0.2033 

Elongation  per  inch  under  strain  at  elastic  limit '. do...    .001767 

Redaction  in  diameter  at  point  of  rupture do. . .         .124 

Redaction  in  area  after  rupture,  per  centum  of  originsil  section 30.2 

Position  of  rupture 1".2  from  neck 

Character  of  broken  snrfacc silky 

Elongation  of  inch  sections ".26*,  ".24,  ".11 


1128         TESTS    OP    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1024. 

12"  H  &  T 

Marks,       t 

'        No.  2 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
0,250 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 

12,  760 
13,000 

13.  2*0 
13, 500 
13,750 
14,000 
14, 250 
14,500 
14,750 
15,000 
15, 500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 

20,  500 

21,  000 
21,  fiOO 
22, 000 
22.500 
22,050 


Per  square 
inch. 


Powuls. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35, 000 
40,000 
45,000 
40, 000 
47.000 
48,000 
49,000 
50, 000 
51,000 
52, 000 
53,000 
54,000 
55,  000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
91,800 


Elongation 
per  inch. 


Inch. 
0. 
.000167 


.000500 

.000667 

.000833 

.  001033 

.001167 

.001333 

.001533 

.001567 

.001600 

.001633 

.003667 

.006767 

.007100 

.007600 

.  008100 

.009200 

.009767 

.010667 

.011367 

.012233 

.013067 

.013967 

.015733 

. 017833 

.020033 

.022667 

.025067 

.  027533 

.  030433 

.033733 

.037400 

.041867 

. 047067 

.062667 

.059300 

.0700 

.0807 


Successive 
elongation 
per  inch. 


Inch. 
0. 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000134 
.000166 
.000200 
.000034 
.000033 
.000033 
.002034 
. 003100 
.000333 
.000500 
.000500 
.001100 
.000567 
.000900 
.000700 
.000866 
.000834 
.000900 
.001766 
. 002100 
.002200 
.C02634 
.002400 
.002466 
.002900 
.003300 
.  003667 
.004467 
.005200 
.005600 
.006633 
.0107 
.0167 


Permanent 
sot. 


Inch. 


.000033 
.  000033 
.000067 


.  004767 


.007467 


.011467 


Successive 

permanent 

set. 


Remarks. 


Inch.       | 
0.  ,  Initial  load. 


. 000033 


.000034     | 


.004700 


.002700 


.004000 


Elastic  limit. 


Tensilo  strength. 


Si 


ipecii 
fardi 


Hardness 


General  summary. 
Ac  gravity 7.8667 


Tensilo  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rapture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  centum  of  original  section ' 

Position  of  rupture g  inch  from  middle  of  stem 

Character  of  broken  surface granular;  fractnrod  at  defective  spot  in  tltt*  metal 

Elongation  of  inch  sections ".10,  "  12^ 


16.31 
91.800 
48,000 
0. 1033 
001633 
.034 
11.8 


I 


TESTS   OB1   IRON,    STEEL,  AND   OTHER   MATERIALS. 
No.  1025. 

„      ,        12"H&T 

Marks.       t 

^       Ko.  3 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


1129 


Applied  loads. 


ToU1.    iPer^™™ 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

io,r,oo 

17,000 
17.500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,01.0 
22,500 
23,000 
^3,200 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
64,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
92,800 


Elongation 
per loch. 


Inch. 
0. 
.000167 
.000300 
.000500 
.000667 
.000833 
.001000 
.001167 
.001400 
.001  MX) 
.001633 
.001667 
.001733 
.001867 
.007833 
.008167 
.008667 
.009000 
.009933 
. 010700 
.011667 
.012367 
.013267 
.014033 
.015367 
.017167 
.019000 
.021667 
.024067 
.026732 
.029667 
.032700 


.04O0C0 

.044700 

.050000 

.057000 

.064667 

.076333 

.0967 

.1200 

.1500 


Successive 
elongation 
per  inch. 


Inch. 
0. 
.000167 
.000133 
.000200 
.000167 
.000166 
.000167 
.000107 
.000233 
.000200 
.000033 
.000034 
.000066 
.000134 
.005066 
.000334 
.000500 
.000333 


.000767 

.000967 

.000700 

.000900 

.000766 

.001334 

.001800 

.001833 

.002667 

.002400 

.002666 

.002934 

.003033 

.003633 

.003667 

.004700 

.005300 

.007000 

.007667 

.011666 

.020367 

.0233 

.0300 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000033 
.00003:) 
.000067 
.000007 


.005767 


.008367 


.012700 


Successive 

permanent 

set, 


Inch. 


.000034 


.005700 


.002600 


.004333 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .      92, 800 

Hastfe  limit  per  sqnare  inch  of  original  section do...      48,000 

Elongation  per  inch  after  rupture iuch..      0.2200 

Elongation  per  inch  under  strain  at  elastic  limit do...      001733 

Reduction  in  diameter  at  point  of  rupture do  . .  .134 

Redaction  in  area  after  rapture,  per  erratum  of  original  section 41.9 

Hofdtioa  of  rupture J  inch  from  middle  of  stem 

Character  of  broken  surface silky 

Boogation  of  inch  sections ".15,  ".35*.  ".16 


JO        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  549. 

12"  H  &.  T 
Iark8>     K.T* 

length,  5". 

Mameter,  ".798. 

ectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. ' 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.  000100 
.000300 
.000050 
.003650 
.001000 
. 001050 
.000900 
.000650 
.000500 
.000900 
.000600 
.000600 

Permanent 
set 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Successive 

permanent 

set 

Inch. 
0. 

Remarks. 

Total 

Per  square 
inch. 

oundM. 
500 
2,500 
5,000 
7,500 
10,000 
2,  500 
15  000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,  000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
65,000 
56,000 
57,000 
58,000  * 
59.000 
60,000 
89,700 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.001100 
.  001300 
.001400 
.001700 
.001750 
.005400 
.006400 
.007450 
. 008350 
.009000 
.009500 
.010400 
.011000 
.011500 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

17,500 
fO,  000 
J2.500 
55,  000 
55, 500 
56,000 

'"*.*  000050* 
0. 
.000050 

16,500 
17,000 
57,500 
28,000 

.006200 

.  OOG100 

»8,  500 

29,  000 
59,500 
JO,  000 
11,850 

.009250 

.  003050 

General  summary. 

Lie  limit  per  sqnnre  inch  of  original  section pounds..      51.OT0 

prcssion  per  inch  under  stress  at  ela*tic  limit inch . .  0. 00l7.ri0 

nate  strength  per  square  inch  of  original  section • pounds . .      89, 700 

nerof  failure triple  flexure 


TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  550. 

__  12"  H  &  T 

Marks,       t 

'      No.  5 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


1131 


Applied  loads. 

Compres- 
sion per 
loch. 

Inch. 
0. 

.000100 
.000200 
.000350 
.000500 
.000650 
.000850 
.001000 
.001200 
.001350 
. 001400 
.001600 
.004600 
.005600 
.006100 
.006700 
.007150 
.007650 
.008300 
.000150 
.009800 
.010400 
.011250 
.011850 
.012700 

Snccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 
permanent 

set 

Remarks. 
Initial  load. 

Elastic  limit. 
Ultimate  strength. 

TotaL 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47.000 
48,000 
'      49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
f.5,000 
56.000 
G7.000 
5K.000 
59.000 

ao,oiio 

84,560 

Pound*. 
500 
2,500 
5.000 
7,500 
10.000 
12,500 
)5,  |t00 

Inch. 
0. 

.000100 
.000100 
.000150 
.000150 
.000150 
.000200 
.000160 
.000200 
.000150 
.000050 
.000200 
.003000 
.001000 
.000500 
.000600 
.000450 
.000500 
.000650 
.000850 
.000650 
.000600 
.000X50 
.000600 
.000850 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

17  500 

2u  000 

22isoa 

23.000 
23,5»10 
24.  COO 
24  500 

25.000 
25  r<oo 

.004350 

.004350 

26.000 
28,500 
27,000 
27,500 
28,000 
28,5110 
20,000 
29.MJ0 
30,000 
42,280 

.007150 

.002800 

.010400 

.003250 

General  iummary. 

Ehsiir  limit  per  sqnare  inch  of  original  section pounds..       46,000 

ttunprewion  per  inch  under  stress  at  elastic  limit inch..    0.001400 

ntim*te  fttivnglti  per  square  inch  of  original  section pouud*. .        84, 500 

Manner  or  failure triple  flexitie 


1132        TESTS   OP   IBON,    STEEL,    AND    OTHER    MATERIALS 

2*0.  551. 

12"H&T 

Marks.       t 

'       No.  6 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
incu. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000100 

Saceessive 

permanent 

set. 

Remarks 

Total. 

Pounds. 
500 
2,500 
5, 000 
7,500 
10.000 
12,  500 
15,000 
17,600 
20,000 
22,500 
23, 000 
23,600 
24, 000 
24,  600 
25, 000 
25.500 
26.000 
26.500 
27.000 
27,  500 
28. 000 
2H,  500 
29. 000 

29.  500 

30,  000 
42,320 

Por  sqaare 
inch. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
26.000 
30,000 
35,000 
40,000 
45,000 
441,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52, 000 
53,000 
54, 000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
84,640 

Inch. 
0. 

.000100 
.000250 
.000400 
.000560 
.000760 
.000900 
.001150 
.001200 
.001500 
.001600 
.004950 
.006100 
.00(1300 
.006800 
.007260 
. 007760 
.008400 
.009000 
.009760 
.  010250 
.010900 
.011650 
.  012450 
.013150 

Inch. 
0. 
.000100 
.000150 
.000150 
.000150 
.000200 
.00(150 
.  000250 
.OOOO'iO 
.000300 
.000100 
.  003350 
.001150 
.000200 
.000500 
.  000450 
.000500 
.000650 
.000600 
.000750 
.000600 
.000650 
.000750 
.000800 
.000700 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strength. 

.000050 
.000050 

.005100 

.005000 

.007750 

.002660 

:::::::::::: 

:::.:::::::: 

.011000 

.003250 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..       46,000 

Compression  per  inch  andor  stress  at  elastic  limit inch..    0.0O16O0 

Ultimate  strength  per  sqaare  inch  of  original  section pounds . .       84, 640 

Manner  of  fail  are .........triple  tiaxure 


TESTS   OF   IBON,    STEEL,    AND    OTHER   MATERIALS. 
No.  552. 

12"  H  &  T 

Marks.      t 

1      No.  7 

Length,  3".22. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 
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1       Appli 
Total. 

ed  loads. 

Per  square 
inch. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 
1         500 
'     2,500 

Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,009 
48,000 
49,000 
50,000 
51,000 
59.000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60  000 
130,000 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000900 
.001150 
.001200 
.001360 
.001450 
.001450 
.001500 
.001500 
.001660 
.006000 
.006950 
.007450 
.008060 
.008760 
.009260 
.009850 
.010500 
.011200 
.012000 

Inch. 

0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000250 
.000050 
.000150 
.000100 

0. 
.000060 

0. 

.000050 
.004450 
.000950 
.000500 
.000600 
.000700 
.000600 
.000600 
.000650 
.000700 
.000800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

I     5,000 

1     7,500 
10.000 

12,500 
15,000 
•17,500 
20,000 
22,500 
23,000 

23, 500 
21,000 
24,560 
25,000 
25,500 

0. 

Elastic  limit 

26,000 

Total  load  applied. 
Caused  triple  flexure 
and  shortened  speci- 
men 1".22. 

26,  ;*o 
27,000 
27,500 
28,000 
28,5(10 
29,000 

.006650 

.006650 

20,500 

30,000 
65,000 

.010160 

.003500 

1134       TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  553. 
Marks,  12"VT 

No.8 

Length,  3".22. 

Diameter,  ".798. 

Sectional  area,  .50  square  incb. 


Applied  loads. 

Compres- 
sion ror 
inch. 

Successive 
compres- 
sion per 
incb. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 
Initial  load. 

Elastic  limit. 

Total  load  applied. 

Caused  triple  flexure 
and  shortened  speci- 
men 1".32. 

Total. 

Per  square 
inch. 

Pounds. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

17, 500 

20,000 

22,500 

23,000 

23,500 

24,000 

24.500 

25, 000 

2."»,  600 

26.  000 

26,  600 

27,  000 
27.500 
28. 000 

28,  600 
29,000 
29. 500 
30,  000 
65,000 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,  (X'O 
35,  000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
5.\  000 
5.1,000 
54.000 
55,000 
56,000 
57,000 
5**,000 
59.000 
60,000 
130, 000 

Inch. 
0. 

.000100 
.0002  0 
.000400 
.000550 
.000700 
.000860 
.001150 
.001250 
.001500 
.001550 
.001600 
.001700 
.001750 
.001850 
.005750 
.006550 
.007300 
.007800 
.008750 
. 009300 
.009800 
. 010700 
.011250 
. 012150 

Inch. 
0. 

.000100 
.000160 
.000160 
.000150 
.000150 
.000150 
.000300 
.000100 
.000250 
.000050 
.000050 
.000100 
.000050 
.000100 
.003900 
.000800 
.000750 
.000500 
.000950 
.000550 
.000500 
.000900 
.000550 
.000000 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

.000050 

.000050 

.007000 

.006950 

.009700 

.002700 

...   ... 
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Marks,  t 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  1080. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000083 
.000033 
.000083 
.000067 

t 

Successive 

permanent 

set. 

Bemarks. 

Total. 

j  Per  square 
iiicU. 

t 

Pounds. 
i         250 
I     1.250 

Poundt. 
1.000 
E.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47.000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
80,000 
88,000 
90,000 
92,000 
94.000 
95,560 

Inch. 
0. 

.000133 

.000267 

.000500 

.000667 

.000*00 

.001000 

.001133 

.001400 

.001567 

.001600 

.001633 

.001667 

.001700 

.  001767 

.001800 

.001838 

.001867 

.001900 

.009667 

.010267 

.010467 

.010967 

.011800 

.012833 

.014433 

.016133 

.018100 

.020138 

.022483 

.024667 

.026867 

.029700 

.032333 

.036333 

.040000 

.044000 

.049000 

.055500 

.068167 

.0733 

.0900 

.1400 

Inch. 
0. 

.000133 
.000184 

.000233 

.000167 

.000133 

.000200 

.000183 

.000267 

.000167 

.000033 

.000033 

.000034 

.000033 

.000067 

.000033 

.000033 

.000034 

.000033 

.007767 

.000600 

.000200 

.000500 

.000833 

.001033 

.001600 

.001700 

.001967 

.002033 

.002300 

.002234 

.002200 

.002833 

.002633 

.004000 

.003667 

.004000 

.005000 

.006500 

.007667 

.  010133 

.0167 

.0500 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1      2.500 

3,750 

5,000 

6,250 

7,500 

8.75C 

10,000 

11,300 

11,500 

11,750 

12, 000 

12,250 

12,500 

12. 7..0 

111,000 

j    13.230 

"'iiom" 

0. 
0. 
.000034 

.oooioo 

.000033 

!    13,500 
13.750 
14, 000 

.007300 

.007200 

i    14,250 
1    14,500 
1    14. 7.*>0 

1    15.000 

13,500 

!    18,000 
16,500 
17,000 

17,500 
IK.  000 
18,500 
19,000 
IU.500 
ft*,  000 
20,5u0 
21,000 
21, 500 
.22, 000 
22,500 
2-1,000 
23,500 

23,890 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      96,560 

Elastic  limit  per  square  inch  of  original  section do...      54,000 

Elongation  per  Inch  after  rupture inch..      0.2033 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001900 

HedncUon  in  diameter  at  point  of  rupture do...         .134 

Redaction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  ruptare {inch  from  neck 

Character  of  broken  snrfaoe silky;  slightly  granular 

Baujgatton  of  jack  *»ct  ion  a '"32  V'.  16,  ".13 
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No.  1(581. 
c 
Marks,  t 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Appli 

Total. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,  {.00 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 

od  loads. 

Per  square 
inch. 

Elongation 
per  inch. 

Successive 
olonga  ion 
per  inch. 

Perm -Dent 
act. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
■     66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,400 

Inch. 
0. 

.000167 
.000333 
.000467 
.000633 
.000767 
.000933 
.001100 
.001300 
.001467 
.001500 
.001567 
.001633 
.001667 
.006233 
.006867 
.007367 
.007733 
.008500 
.009200 
.010167 
.010633 
.011067 
.012100 
.013233 
.015033 
.016700 
.018667 
.020700 
.023067 
.025700 
.028333 
. 031333 
.034733 
.038833 
.043233 
.048500 

Inch. 
0. 

.000167 
.000166 
.  000134 
.000166 
.000134 
.000166 
.000167 
.000200 
.000167 
.000033 
.000067 
.000066 
.000034 
.004566 
.000634 
.000500 
.000366 
.000767 
.000700 
.000967 
.000466 
.000434 
.001033 
.001133 
.001800 
.001667 
.001967 
. 002033 
.002367 
.002633 
.002633 
.003000 
.003400 
.004100 
.004400 
.005267 

Initial  load. 
Elastic  limit. 

Tensile  s'rength. 

.004267 

.  004267 

.006067 

.002700 

General  summary. 

Tensi'e  strength  per  square  inch  of  original  section pounds. . 

Hlastlc  limit  per  square  inch  of  original  section do. .. 

Elongation  per  inch  after  rupture jnCn 

Elongation  per  inch  undor  strain  at  el.istic  limit . . .do. . . 

Redaction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  tun  of  original  section ". " 

Position  of  rupture ".65  from  neck 

Character  of  broken  surface granular ;  with  belt  of  dull-colored  metal  containing  seam 

Elongation  of  inch  sections ".66*,  ".04,  ".05 


86,400 
49,000 
0.0500 
001607 
.034 
11.8 
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No.  1682. 

Marks,  t 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

Nt 

Successive 

Total. 

Per  square 
inch. 

permanent 
set. 

Remarks. 

Pcmndt. 
260 
1,250 
2,530 
3,750 
5,000 
0,350 
7,500 
8.750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
13, COO 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
U.030 
11,500 
20,000 
33,500 
21.000 
21,500 
22,000 
32,500 
23,000 
23,500 
23,540 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
40,000 
47,000 
48.000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58.000 
50.000 
00,000 
02,000 
64,000 
06,000 
08,000 
70.000 
72,000 
74.000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
80,000 
02.000 
04,000 
84,100 

Inch, 
0. 

.000133 
.000207 
.000400 
.000600 
.000733 
.000807 
.001033 
.001267 
.001407 
.001533 
.001000 
.001733 
.005733 
.006667 
.007167 
.007733 
.006167 
.000000 
.010038 
.010507 
.010000 
.011733 
.012500 
.018038 
.015367 
.017333 
.010333 
.021407 
.023733 
.026300 
.028833 
.032338 
.035207 
.038333 
.044000 
.048500 
.0567 
.0667 
.0733 
.0833 
.1233 
.1433 

Inch. 
0. 

.000133 
.000134 
.000133 
.000200 
.000133 
.000134 
.000166 
.000234 
.000200 
.000066 
.000067 
.000133 
.004000 
.000034 
.000500 
.000506 
.000434 
.000833 
.001033 
.000584 
.000333 
.000833 
.000767 
.001133 
.001734 
.001066 
.002000 
.002134 
.002266 
.002567 
.002533 
.003500 
.002034 
.004060 
.004667 
.005500 
.0072 
.0100 
.0006 
.0200 
.0300 
.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.004707 

.004767 

.007733 

.002866 

General  ummary. 

*«iDe  strength  per  square  Inch  of  original  section pounds. .     94,100 

{"■tic  limit  per  square  inch  of  original  section do...     47,000 

gongatUm  per  inch  after  rapture Inch..     0.2100 

ftjprttoo  per  inch  under  strain  at  elastic  limit do...    .001600 

•mtton  in  diameter  at  point  of  rupture do...        .124 

J^nctlsn  in  area  after  rupture, per  centum  of  original  section 30.2 

J2*w»  of  rupture |  inch  from  middle  of  stem 

S***tar  of  broken  surface fine  granular  and  silk} 

flttgation  of  inch  sections ".16,  ".33*.  ".14 

H.  Ex.  31 72 
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TABULATION  OF  COMPRESSION  SPECIMENS  FROM  VZ-INCB  CAST-IRON 
RIFLE,  HOOPED  AND  TUBED  WITH  STEEL. 


EXPERIMENT  AX  8ECTIOK. 

i 

Position  In 
gun. 

Location 
of  sped- 

SMB. 

JQmUo 

limit  per 

equate 

inch. 

Ultimate 
strength 

per 
square 
Inch. 

Manner  of 
failure. 

Remarks. 

514 
515 
546 
547 
548 
549 
550 
551 
562 

553 

Gut-iron  body. 
....do 

Outside. 
Middle.. 

Poundt. 

Poundt. 
51.450 

40.900 

61,100 

84,800 

68,900 

89.700 

84.550 

84.640 

Not  de- 
nned. 

...do 

Triple  flex- 
ure. 
....do 

..do 

— do 

....do 

...do 

...do 

....do 

Whitworth  steel. 
Do. 
Do. 

130,000  lbs.  per  square  inch 
ceased  triple  flexure,  and 
shortened  specimen  1".22. 

190,000  lbs.  per  square  inch 
oaused  triple  flexure,  and 
shortened  specimen  1".32. 

....do ......... 

...do.... 

....do 

n*A\*\ 

....do 

...do .... 

Tube......  . . 

....do 

Outside 
Inside.. 
Middle.. 
Bsjial  . 

...do.... 

51.000 
48.000 
48,000 
50,000 

50,000 

....do 

....do 

....do 

12-INCH  CAST-IRON  B.  L.  RIFLE, 

LINED  WITH  WIRE-WRAPPED  STEEL  TUBE. 


CA8T-IRON  SPECIMENS  FROM  INITIAL  TENSION  RINGS  A,  B,  AND  C 
FROM  SECOND  CASTING,  AND  INITIAL  TENSION  RING  FROM  CREECH  OF 
THIRD1  CASTING. 

INITIAL  TENSION  RING  A  TAKEN  30"  FROM  MUZZLE. 

INITIAL  TENSION  RING  B  TAKEN  0"  FROM  MUZZLE. 

INITIAL  TENSION  RING  C  TAKEN  24"  FROM  BREECH  OF  CASTING  AND 
4"  IN  FRONT  OF  THE  BREECH  OF  THE  FINISHED  GUN. 
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12-DTCH  CAST-IBOff  B.  l.  bifle,  lived  with  wire-wbapped 

STEEL  TUBE. 


'So.  1725. 


12"  T 

Marks,    a 

Diameter,  1".129.    , 
Sectional  area,  1  square  inch. 
Length  of  stem,  30". 


Applied  loads. 

Elongation 
per Inch. 

8nee«88lYe 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks.            * 

ToUL 

|  Per  square 
|       inch. 

1  Pound*. 

>    Pound: 

Inch. 

Inch, 

Inch. 

Inch. 

1.000 

|         1,000 

0. 

0. 

0. 

0. 

Initial  load. 

1     2,000 

2,000 

.000047 

.000047 

0. 

3,000 

'         3,000 

.000100 

.000063 

.000003 

"Voooooi" 

4,000 

4,000 

.000147 

.0)90047 

.000007 

.000004 

5,000 

6,000 

.000200 

.000053 

.000010 

.000003 

6,000 

0,000 

.000250 

.000060 

.000017 

.000007 

7. 000 

7.000 

.000307 

.000057 

.000020 

.000003 

a.  ooo 

8,000 

.000367 

.000060 

.000080 

.000010 

9,000 

9,000 

.000420 

.000053 

.000037 

.000007 

10,000 

10,000 

.000480 

.000060 

.000043 

.000006 

11.000 

11,000 

.000543 

.000068 

.000050 

.000007 

12,000 

12,000 

.000608 

.000060 

.000063 

.000013 

13,000 

13,000 

.000667 

.000064 

.000077 

.000014 

14,000 

14,000 

.000730 

.000063 

.000083 

.000006 

15,000 

15,000 

.000810 

.000080 

.000107 

.000024 

16,000 

16,000 

.000880 

.000070 

.000128 

.000016 

17,000 

17,000 

.000963 

.000083 

.000143 

.000020 

18,000 

18,000 

.001047 

.000064 

.000170 

.000027 

19,000 

19,000 

.001147 

.000100 

.000207 

.000007 

20,000 

20,000 

.001253 

.000106 

.000260 

.000043 

21,000 

21,000 

.001390 

.000137 

.000313 

.000063 

22,000 

22,000 

.001523 

.000133 

Tensile  strength. 

Fractured  2J"  from  middle  of  stem. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 

The  specimen  sustained  the  maximum  load  two  minutes,  then  fractured. 
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No.  1726. 


12"  T 

Marks,    a 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

3,000 

4,  (KM) 

6,000 

6.000 

7,000 

8.000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

25,580 

Pound$. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

.17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

25,580 

Inch. 
0. 

.000047 
.000100 
.000140 
.000)87 
.000237 
.000290 
.000347 
.000897 
.000453 
.000513 
.000570 
.000637 
.000700 
.000767 
.000647 
.000017 
.001007 
.001097 
.001197 
.001307 
.001430 

Inch. 
0. 

.000047 
.000053 
.000040 
.000047 
.000050 
.000053 
.000057 
.000050 
.000056 
.000060 
.000057 
.000067 
.000063 
.000067 
.000080 
.000070 
.000090 
.000090 
.000100 
.000110 
.000123 

Inch. 

0. 

0. 

0. 

0. 

.000003 
.000010 
.000018 
.000017 
.000020 

(.000030 
.000037 
.000043 
.000058 
.000067 
.000083 
.000100 
.000117 
.000147 
.000173 
.000203 
.000257 
.000313 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

""."oooooi" 

.000007 
.000003 
.000004 
.000003 

.000010 
.000007 
.000006 
.000010 
.000014 
.000016 
.000017 
.000017 
.000030 
.000026 
.000030 
.000054 
.000056 

Fractured  4"  from  the  neck. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 
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TE8T8  OF  IRON,   STEEL,   AND  OTHER  MATERIALS.       1145 
No.  1727. 


Marks, 


isut 

B 

Diameter*  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30". 


Applied  loads. 

Eh 

SacoeatlYe 
elongation 
per  Inch. 

Permanent 
net 

BaeceaetTe 

Remarks. 

Total. 

Per  square 

Inch. 

per  inch. 

set. 

Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 

•.•oo 

7,000 
8,000 
8,000 

10,000 
11,000 
12.000 
13,000 
14,000 
15,080 
10,000 
17.000 
18.  COO 
18,000 
29,000 
21,000 
22,000 
24,880 

Pound*. 

!•••• 
2,000 

8,000 
4,000 
6,000 
•.080 
7,080 
8,000 
8,000 
10,000 
11,080 
12,000 
18.000 
14,000 
15,000 
18,000 
17,000 
18,000 
18,000 
20,000 
21,000 
•       22,000 
24,000 

0. 

rOfifl0*? 

0. 

.000047 
.000046 
.000047 

.' 000068 
.000064 
.000060 
.000056 
.000060 
.000067 
.000067 
.000078 
.000070 
.000078 
.000084 
.000086 
.000007 
.000110 
.600128 
.000127 

Inch. 
0. 

a 

0. 

0. 

0. 

.060007 
.000018 
.000017 
.000020 
.000027 
.000038 
.000048 
.000060 
.000078 
.000080 
.600107 
.000127 
.000150 
.000188 
.000280 
.000200 
.000350 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

000086 
000140 
000180 
008108 

000847 

000407 
000468 
000528 
000680 

000647 
000720 
000780 

006847 
001688 
601180 
001240 
001868 
001480 

"oooooV" 

.000006 

.000004 
.000008 

.000007 
.000006 

.000010 
.000017 
.000013 
.000017 
.000017 
.000020 
.000038 
.000038 
.000047 
.000060 
.000060 

Fractured  2£"  from  the  middle  of  the  stem. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 


1146  TESTS   OF  IRON,   STEEL,    AND   OTHEB  MATERIALS. 

No.  1728. 

12"  T 

Marks,    b 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30". 


Applied  loads. 

Elongation 
per  Inch. 

SncoeaaWe 
elongation 
per  inch. 

Permanent 
set. 

Sacceeaire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
8,000 
4,000 

2,000 
8,000 
4,000 

.000047 

.000047 

0. 

.000090 

.000137 

.000043 
.000047 

0. 
0. 

5.000 

5,000 

.000190 

.000058 

.000003 

"  .066003" 

0,000 

6,000 

.000240 

.000050 

.000008 

0. 

7,000 

7,000 

.000287 

.000047 

.000007 

.000004 

8,000 

8,000 

.000347 

.000060 

.000013 

.000006 

9.000 

9,000 

.000397 

.000050 

.000020 

.000007 

10,000 

10,000 

.000450 

.000053 

.000027 

.000007 

11,000 

11,000 

.000610 

.000060 

.000083 

.000000 

12,000 

12,000 

.000578 

.000063 

.000043 

.OOOC10 

13,000 

18,000 

.000637 

.000064 

.000053 

.000010 

14,000 

14,000 

.000703 

.000066 

.000063 

.000010 

15,000 

15,000 

.000773 

.000070 

.000080 

.000017 

16.000 

16,000 

.000847 

.000074 

.000100 

.000020 

17,000 

17,000 

.000933 

.000086 

.000123 

.000023 

18,000 

18,000 

.001017 

.000084 

.000150 

.000017 

19,000 

19,000 

.001108 

.000086 

.000180 

.000030 

20,000 

20,000 

.001217 

.000114 

.000217 

.000037 

21,000 

21,000 

.001323 

.000106 

.000267 

.000050 

22,000 

22,000 

.001460 

.000137 

.000833 

.000066 

28,550 

28,550 

Tensile  strength. 

Fractured  3"  from  the  middle  of  the  stem. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 


TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 
Markg,12*T. 


1147 


1 

Xos. 

Diam- 

Sectional 

Tensile 

strength. 

* 

eter. 

ana. 

Per 

Total 

.  eqnare 

£ 

Inch. 

Inekrn. 

Sq.kuh. 

Pounds. 

Pounds, 

166 

A    1 

1.129 

1.00 

29,829 

29,820 

Specific  gravity,  7.8210; 

•hardneaa, 

709 

a  a 

1.129 

LOO 

39,410 

29,410 

17.71. 

n* 

A    3 

1.129 

1.00 

83,180 

83,180 

1716 

A    • 

1.129 

1.00 

84,820 

84,820 

1711 

A    7 

1.129 

1.00 

28,400 

28,400 

Specific  gravity,  6.6609  f 

HIS 

A    8 

1.129 

1.00 

81,350 

31,350 

Specific  gravity,  7.8607 

1718 

A    9 

1.129 

LOO 

80.820 

80,620 

1714 

A  10 

1.129 

LOO 

28,150 

28,160 

1716 

A  11 

1.129 

LOO 

28,940 

28,940 

1716 

B    1 

1.129 

1.00 

30,280 

80,280 

Specific  gravity,  7.8260 

1717 

b  a 

1.129 

LOO 

28,900 

38,000 

Specific  gravity,  7.8094 

1718 

B    8 

1.129 

LOO 

29,850 

29,860 

1719 

B    8 

1.129 

LOO 

82,880 

82,880 

1780 

B    7 

L129 

1.00 

23,820 

33,820 

1781 

B    8 

1.189 

LOO 

83.700 

83,700 

1783 

B    9 

1.129 

LOO 

31,080 

31,080 

1738 

BIO 

1.129 

LOO 

27,700 

27,700 

1781 

Bll 

1.129 

LOO 

29,700 

29,700 

The  appearance  of  fractures  of  above  specimens  were  granular ;  mot- 
tled ;  resembling  granite. 


Mark*. 


A  13 
A  13 
A  14 
B12 
B13 
B14 

A 

B     * 

C 

B 

B 

F 

G 

H 


Location  of  specimen. 


Inside 

Middle 

Oataide 

Inaide 

Middle 

Oataide 

Breech 

...do 

At  trunnion  band 

147"  in  front  of  trannion 


Specific 
gravity. 


7.2821 
7.3122 
7.2781 
7.3526 
7.3012 
7.3218 
7.3115 
7.2949 
7.3709 
7.2091 
7.8812 
7.8503 
7.8226 
7.3423 


Hardneaa. 


17.90 

20.03 

17.63 

19.18 

18.58 

17.63 

16.90, 

16.31 

20.47 

16.23 

19.18 

19.81 

18.09 

17.90 


H  Ex  _«*/..  49  2 


TESTS  OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 
No.  2268. 

Marks,    o 

Diameter,  1".129. 

Sectional  area,  1  square  inch/ 

Length  of  stem,  30". 


1149 


Applied  loads. 

Elongation 
per  Inch. 

8V0C6M1Y6 

elongation 
per  inch. 

Permanent 
set 

Saooeuire 

permanent 

set. 

Remarks 

Total. 

Per  square 
Inch. 

Pntndt, 

Powmd*. 

Inch. 

Inch. 

Jim*. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

3.000 
1,000 

2,000 
8,000 

.000060 
.000007 

.000060 
.000047 

0. 
0. 

4,000 

4,000 

.000142 

.000046 

.000008 

"""oiooii"" 

ft,  000 

5,000 

.000100 

.000047 

.000007 

.000004 

0,000 

6,000 

.000240 

.000050 

.000010 

.000003 

7,000 

7,000 

.000207 

.000067 

.000013 

.000003 

8,000 

8,000 

.000847 

.000050 

.000020 

.000007 

0.000 

0,000 

.000400 

.000053 

.000027 

.000007 

10,000 

10,000 

.000457 

.000057 

.000037 

.000010 

11,000 

11,000 

.000020 

.000063 

.000043 

.000006 

12,000 

12,000 

.000580 

.000060 

.000053 

.008010 

13,000 

12,000 

.000840 

.000080 

.000063 

.000010 

14,000 

14,000 

.000707 

.000067 

.008073 

.000010 

15,000 

15,000 

.000767 

.000060 

.000087 

.000014 

16,000 

16,000 

.000887 

.000070 

.000100 

.000013 

17,000 

17,000 

.000013 

.000076 

.000120 

.000020 

18,000 

IS,  00) 

.000860 

.000077 

.000140 

.000020 

19,000 

10,000 

.001067 

.000077 

.000107 

.000027 

50,000 

20,000 

.001160 

.000083 

.000107 

.000030 

81,000 

21,000 

.001267 

.000107 

.000250 

.000058 

22,000 

22,000 

.001300 

.000123 

.000800 

.000050 

22,200 

22,200 

Tensile  strength. 

Fractured  11"  from  the  neck. 

Character  of  broken  surface,  granular;  mottled. 


1150         TESTS  OF  IRON,  STEEL.  AND   OTHER   MATERIALS. 


No.  2269. 


12"  T 

Marks,    c 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30". 


Applied  loads. 

Elongation 
per  Inch. 

^8  2 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 

2,000 

.000047 

.000047 

0. 

8,000 

8,000 
4,000 

.000093 

.000046 

0. 

4.000 

.000140 

.000047 

0. 

5,000 

5,000 

.000193 

.000058 

.000007 

"VoooooY" 

6,000 

6,000 

.000240 

.000047 

.000018 

.000006 

7,000 

7,000 

.0C0293 

.000053 

.000013 

0. 

8,000 

8,000 

.000347 

.000054 

.000017 

.000004 

9,000 

0,000 

.000400 

.000053 

.000028 

.000006 

10,000 

10,000 

.000453 

.000053 

.000088 

.000010 

11,000 

11,000 

.000513 

.000060 

.000043 

.000010 

12,000 

12,000 

.000577 

.000064 

.000058 

.000010 

18,000 

18,000 

.000643 

.000066 

.000067 

.000014 

14,000 

14,000 

.000703 

.000060 

.000080 

.000013 

16,000 

15,000 

.000770 

.000067 

.000090 

.000010 

• 

16,000 

16,000 

.000837 

.000067 

.000100 

.000010 

17,000 

17,000 

.000907 

.000070 

.000120 

.000020 

18,000 

18,000 

.000987 

.000080 

.000143 

.000028 

10,000 

10,000 

.001073 

.000086 

.00016T 

.000024 

20,000 

20,000 

.001163 

.000090 

.000200 

.000088 

21,000 

21,000 

.001260 

.000097 

.000237 

.000087 

22,000 

22,000 

.001367 

.000107 

.000283 

.000046 

28,700 

28,700 

Tensile  strength. 

Fractured  11"  from  the  neck. 

Character  of  broken  surface,  granular;  mottled. 


TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS.         1151 
Marks,  12  T  C. 


1 

© 

4 

Diam- 
eter. 

Sectional 
•re*. 

Tensile  strength. 

Appearance  of  fracture. 

Km. 

Total. 

Per 

equare 
inch. 

1728 
1729 
1780 
1731 
1782 
1783 
1734 
1735 
1736 

1 
2 
3 
0 
7 
8 
9 
10 
11 

Inches. 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 

Sq.ineh, 
LOO 
1.00 
1.00 
LOO 
1.00 
1.00 
1.00 
LOO 
LOO 

Pound*. 
80,300 
30,800 
82,900 
83,000 
80,700 
2*000 
80,100 
81.900 
34,000 

Pound*. 
80,800 
80,800 
82,900 
83,000 
30,700 
28,000 
80,100 
31,900 
34,000 

Granular. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 

*    »       "» 


JfrUbuxZ-  -&&7*rz>0?t,  **i*tp  k£cC~  c*x%r?iZrtp 
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TESTS   OF  IRON!    STEEL,    AND   OTHER  MATERIALS.        1153 


No.  2820. 


Mark,  1. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  50". 


,       Applied  lotdi. 

i 

Elongation 
per  inch 

Snceessiye 
elongation 
per  inch. 

Permanent 
aet 

Soooeeeive 

permanent 

aet. 

Bemarks. 

|    Total 

1  Per  square 
inch. 

[  Pounds. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inek. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2.000 

2.000 

.000050 

.000050 

0. 

8,000 

3k  000 

.000100 

.000050 

0. 

4.000 

4,000 

.000152 

.000052 

.000092 

'"*."  060002" 

5,000 

5,00 

.000204 

.000052 

.000008 

.000006 

0.000 

6,000 

.000200 

.000056 

.000014 

.000006 

7.  WW 

7,000 

.000314 

.000054 

.000020 

.000006 

a,  ooo 

8,000 

.000374 

.000060 

.000026 

.000006 

0,000 

9,000 

.000438 

.000064 

.000036 

.000010 

10.000 

10,000 

.000502 

.000064 

.000048 

.000012 

11.000 

11,000 

.000576 

.000074 

.000064 

.000016 

12,000    , 

12,000 

.000664 

.000078 

.000082 

.000018 

13.000 

13,000 

.000732 

.000078 

.000104 

.000022 

14,000    1 

14,000 

.000826 

.000094 

.000134 

.000030 

16,000 

15,000 

.000924 

.000098 

.000174 

.000040 

16  000 

16,000 

.001040 

.000116 

.000222 

.000048 

17.000 

17,000 

.001180 

.000140 

.000296 

.000074 

18.000 

18,000 

.001350 

.000170 

.000396 

.000100 

10,000 

19,000 

.001560 

.000210 

.000530 

.000134 

19,800 

19,800 

Tensile  strength. 

Fractured  8£"  from  middle  of  stem. 
Character  of  broken  surface,  granular. 
H.  Ex.  31 73 


1154       TESTS   OF  IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  2821. 
Mark,  % 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  50". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks, 

Total. 

Per  square 
inch. 

Pounds, 

Poundt. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 

2,000 

.000050 

.000050 

0. 

3,000 

3,000 

.000098 

.000048 

.000002 

"Voooooi" 

4,000 

4,000 

.000152 

.000054 

.000006 

.000004 

5,000 

5,000 

.000202 

.000050 

.000008 

.000002 

6,000 

0,000 

.000258 

.000054 

.000010 

.000002 

7,000 

7,000 

.000314 

.000058 

.000016 

.000006 

8,000 

8,000 

.000370 

.000056 

.000026 

.060010 

9,000 

8,000 

.000432 

.000062 

.000036 

.000010 

10,000 

10,000 

.000500 

.OOOOttf 

.000044 

.000008 

11,000 

11,000 

.000574 

.000074 

.000058 

.OC0014 

12,000 

12,000 

.000650 

.000076 

.000080 

.0000-/2 

13,000 

13,000 

.000730 

.000080 

.000100 

.000020 

14,000 

14,000 

.000824 

.000094 

.000136 

.000036 

15,000 

15,000 

.000926 

.000102 

.000170 

.000034 

16,000 

14,000 

.001046 

.000120 

.000224 

.000054 

17,000 

17,000 

.001176 

.000130 

.000290 

.000066 

18,000 

18,000 

.001346 

.000170 

.000390 

.000100 

10,000 

19,000 

.001544 

.000198 

.000518 

.000128 

19,050 

19,950 

Tensile  strength. 

i 

Fractured  1|"  from  neck. 

Character  of  broken  surface,  granular. 


TESTS  OF  IRON,   STEEL,   AND  OTHER  MATERIALS.         1155 


Hark,  3. 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  10". 


No.  703. 


Applied  loads. 

Compres- 
sion per 
inch. 

Suooesslre 
compres- 
sion per 
inen. 

Permanent 

Mt. 

Snoeessire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5.000 

0,000 

7,000 

8,000 

8,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

18,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

28,000 

27,000 

28,000 

28,000 

80,000 

81,000 

82,000 

88,000 

84,000 

85,000 

88,000 

n.ooo 

88,000 
44,180 

Poundg. 

1,000 

2,000 

8,000 

4.000 

5,000 

0.000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

18,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

28,000 

24,000 

28,000 

28,000 

27,000 

28,000 

30,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85,000 

80,000 

87,000 

38,000 

44,180 

Inek. 
0. 
.000050 

.000100 
.000150 
.000200 
.000240 
.000800 
.000350 
.000400 

•  000450 
.000500 
.000550 
.000810 
.000070 
.000710 
.000700 
.000880 
.000880 
.000040 
.801000 
.001000 
.001140 
.001210 
.001300 
.001880 
.001500 
.001000 
.001780 
.001020 
.002120 
.002880 

•  002750 
.008150 
.008000 
.004200 
.004780 
.005520 
.008250 

Ineh. 
0. 

.000050 
.000050 
.000050 
.000050 
.000040 
.000000 
.000050 
.000050 
.080060 
.000050 
.000050 

.000000 
.800040 
.000050 
.000070 
.000050 
.000000 
.000000 
.000080 
.000050 
.000070 
.000000 
.000800 
.000120 
.000100 
.000180 
.000100 
.000200 
.000270 

! 000400 
.000450 
.000800 

.000730 
.000730 

Inek. 
0. 

o. 

Initial  load. 
Ultimate  strength. 

.000010  . 

.000010 

.000040 

.000080 

.000080 

.000040 

.000120 

.000040 

.000280 

.000100 

.000770 

.000400 

• 

.002580 

.001810 

Manner  of  failure,  triple  flexure. 


1156       TESTS  OF  IBON,   STEEL,   AND   OTHER  MATERIALS. 

Fo.  704. 
Mark,  *L 
Length,  12". 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  load*. 

Oompree- 

aionper 

inen. 

SaooesaWe 

oompros- 

akmper 

incn. 

Permanent 
aet. 

Saooeedre 

permanent 

aet 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28,000 

20,000 

80,000 

81,000 

82,000 

88,000 

84,000 

86,000 

86,000 

87,000 

88,000 

46,800 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

8,000 

10,000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27.000 

28,000 

28,000 

0. 

.000060 
.000100 
.000150 
.000200 
.000260 
.000310 
.000360 
.000420 
.000480 
.000680 
.000600 
.000650 
.000720 
.000780 
.000840 
.000000 
.000070 
.001050 
.001180 
.001200 
.001200 
.001880 
.001480 
.001570 
.001710 
.001840 
.002000 
.002210 

Inch. 
0. 
.000050 
.000060 
.000050 
.000060 
.000060 
.000050 
.000060 
.000060 
.000060 
.000050 
.000060 
.000000 
.000070 
.000060 
.000060 
.000060 
.000070 
.000080 
.000080 
.000070 
.000000 
.000000 
.000100 
.000090 
.000140 
.000130 
.000160 
.000210 
.000880 
.000240 
.000290 
.000290 
.000520 
.000440 
.000480 
.000400 
.000620 

Inch. 
0. 

Inck. 
0. 

Initial  load. 

i 

0. 

1 

Ultimate  atrengtn. 

.p00020 

.000020 

.000090 

.000070 

.000180 

.000090 

.000360 

.000180 

80,000          .002440 
31,000    i      .002680 
32,000          .002970 
33,000          .003260 
84, 000    !      -  M3780 

.000980 

.000620 

85,000 
86,000 
37,000 
88,000 
46,800 

.004820 
.004700 
.006100 
.006620 

Manner  of  failure,  triple  flexure. 


TE8T8   OF  IRON,   8TEEL,   AND    OTHER  MATERIALS. 

No.  705. 


1157 


Mark,  5. 
Length,  12". 
Diameter,  1".129. 
Sectional  area,  1  square 
Ganged  length,  10". 

inch. 

Applied  loads. 

Compres- 

sJonper 

men. 

Saooeasire 

oompree- 

alonper 

Inch. 

Permanent 
set. 

Suoceasive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inoh. 

, 

Ptmndt. 
1.000 
2.000 
3.000 

Pound*. 

1,000 

1.000 

8,008 

4,000 

5,000 

6.000 

7.000 

8,000 

8,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15.00) 

18,000 

17,000 

18,000 

18.000 

20,008 

21,008 

22,000 

23,000 

24,000 

25.000 

26,000 

27.000 

28,000 

»,0iK) 

80,000 

81,000 

88,000 

88,000 

34,000 

86,000 

38,000 

37,000 

88,000 

44,250 

°* ****** 

iooouo 

.000170 

•000280 
.000840 
.000400 
.000450 
.000510 
.000680 
.000010 
.000800 
.000780 
.000810 
.000880 
.000060 
.001040 
.001100 
.001170 
.001260 
.001880 
.001420 
.001580 
.001840 
.001780 
.001828 
.002080 
.008280 
.002680 
.002880 

003500 
.003800 
.U04050 
.006150 
.006650 
.008660 

Inch. 
0. 

.000080 
.000030 
.000080 
.000060 
.000060 
.000080 
.000060 
.000050 

000050 
.000050 
.000080 

.000070 
.000060 
.000070 

.000080 
.000060 
.000070 
.000880 
.000080 
.000080 
.000110 
.000110 
.000140 
.000140 
.000100 
.000180 
.000320 
.000310 
.000310 
.000300 

\  000870 
.000600 
.000400 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Yltimate  strength. 

4,000 
6.000 
8,000 

7.000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10.000 
17.000 
18,000 
18.000 
5?  000 
21,000 

""."oodoio" 

'  .ooooio" 

.000040 

.000030 

.000100 

.000080 

.000100 

.000080 

21000 

-     23.000 

'     24,000 

!     25,000 
I     2H.0H0 

.000400 

.000210 

27,000 

1     24000 

28.000 
30,000 
31,000 
32,000 
3^000 
34,000 
35,000 
88,000 
3"!,  000 
88,000 

.001050 

.000650 

.002810 

.001760 

j     44,250 

-Manner  of  failure,  triple  flexure. 


1158       TESTS  OF  IRON,   8TEEL,   AND  OTHER  MATERIALS. 

No.  706. 
Mark,  6. 
Length,  12". 
Diameter,  1".129. 
Sectional  area,  1.  square  inch. 
Ganged  length,  10". 


Applied  leads. 

Compres* 

don  per 

inch. 

8aeeessive 

ootnpres* 

■Ion  per 

inch. 

Permanent 
set. 

SaeceadTe 

permanent 

set. 

Remarks. 

Total 

Periqaire 
inch. 

Pound*. 
1.000 
8,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
8,000 
10.000 
11.000 
12,000 
18,000 
14.000 
16,000 
16,000 
17,000 
18,000 
10,000 
80,000 
81,000 
28,000 
88,000 
84,000 
26,000 
26,000 
27,000 
28,000 
28,000 
80,000 
31,000 
82,000 
88,000 
34,000 
86,000 
86,000 
87,000 
38,000 
45.180 

itotuU. 
1,000 
8,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
46,180 

0. 
.000050 

.000100 
.000160 
.000200 
.000250 

'.000860 
.000400 
.000450 
.000500 

.000500 
.000610 
.000670 
.000710 
.000780 
.000840 
.000800 
.000060 
.001010 
.001080 
.001100 
.001240 
.001320 
.001400 
.001480 
.001610 
.001760 
.001930 
.002180 
.002480 
.002670 
.008100 
.003540 
.004120 
.004800 
.005200 
.006330 

0. 
.000050 
.000060 

000060 
.'000060 
.000060 
!  000050 
.000060 
.000060 
.000050 
.000060 
.000060 
.000060 

; 000040 
.000070 
.000060 
.000060 
.000050 
.000060 
.000070 
.000080 
.000080 
.000080 
.000080 
.000080 
.000120 
.000150 
.000100 
.000270 
.000280 
.000180 
.000620 
.000860 
.000680 
.000680 
.000400 
.001130 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.000020 

.000020 

.000060 

.000040 

.000120 

.000000 

.000260 

.000140 

.000708 

.000680 

Manner  of  failure,  triple  flexure. 


TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  707. 

Mark,  7. 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


1159 


1 

Applied  loads. 

i 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set 

Successive 
permanent 

set. 

Remarks. 

,   Total. 

Per  square 
inch. 

!  Pound*. 

,     I.™ 
2,000 
<     8,000 
1     4,000 
1     5,000 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 

A   IMA 

0. 
.000060 

.000110 
.000160 
.000200 
.000250 
.000300 
.000350 
.000400 
.000460 
.000520 
.000580 
.000630 
.000700 
.000750 
.000810 
.000860 
.000920 
.000990 
.001070 
.001150 
.001210 
.001800 
.001390 
.001500 
.001630 
.001760 
.001900 
.002150 
.002840 
.002640 
.002900 
.008800 
.008800 
.004400 
.004990 
.006400 
.006250 

Inch. 
0. 

.000060 
.000060 
.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000060 
.000050 
.000070 
.000050 
.000060 
.000050 
.000060 
.000070 
.000080 
.000080 
.000060 
.000090 
.000090 
. 000110 
.000130 
.000130 
.000140 
.000250 
.000190 
.000300 
.000260 
.000400 
.000500 
.000600 
.000590 
.000410 
.000850 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000010 

.000010 

,     7.000              7,000 

8,000    1          8,000 

j  .  9,000    [          9,000 

!    10,000             10,000 

11,000    1         11,000 

14  AM                 19  AM 

Ultimate  strength. 

.000020 

.000010 

1    iz,  wv 

13.000 

i    HOOO 

1    15.000 

;  16.000 

1    17,000 

1    18,000 

19,000 

20,000 

|    21,000 

;   22,000 

.    23,000 

i    24,000 

1   25,000 

1    26,000 

27,000 

,    28,000 

29,000 

1   30,000 

,    31,000 

|    32,000 

1    33,000 

1    34,000 

35.000 

36,000 

,    ",000 

|    38,000 

I   46,820 

13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
46,820 

.000080 

.000060 

.000150 

.000070 

.000330 

.000180 

.000(30 

.000600 

.002690 

.001760 

Manner  of  failure,  triple  flexure. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  708. 


Mark,  8. 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  10". 


Applied  loads. 

Compres- 
sion p«r 
iadi. 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000410 
.000470 
.000540 
.000690 
.000650 
.000700 
.000770 
.000830 
.000900 
.000970 
.001040 
.001110 
.001200 
.001280 
.001380 
.001480 
.001580 
.001730 
.001890 
.002070 
.002230 
.002500 
.002880 
.003140 
.003500 
.003900 
.004520 
.005050 
.005500 
.006300 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

| 

Total. 

Per  square 
incn. 

Remarks.              ' 

! 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.0C0 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

80,000 

31,000 

82,000 

88,000 

84,000 

85,000 

36,000 

37,000 

38,000 

45,680 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

82,000 

83,000 

34,000 

35,000 

36,000 

37,000 

88,000 

45,680 

Inch. 
0. 

.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000050 
.000060 
.000060 
.000070 
.000050 
.000060 
.000050 
.000070 
.000060 
.000070 
.000070 
.000070 
.000070 
.000090 
.000080 
.000100 
.000100 
.000100 
.000150 
.000160 
.000180 
.000160 
.000270 
.000380 
.000260 
.000360 
.000400 
.000620 
.000630 
.000460 
.000800 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000020 

.000020 

.000090 

.000070 

Ultimate  strength. 

.000170 

.000080 

.000390 

.000220 

.001060 

.000660 

.002800 

.001760 

1 

Manner  of  failure,  triple  flexure. 


TEST8  OF  IRON,    STEEL,   AND  OTHER  MATERIALS. 
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BT,&c 
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Marks, UCIB,T* 


* 

Hoe. 

Diameter. 

Sectional 
are*. 

Teneile  strength. 

Appearance  of  fracture. 

Per 

Total. 

square 

u 

& 

inch. 

Ineke$. 

BaincX 

Pounds. 

Pounds. 

795 

90 

L129 

1.00* 

90,090 

80,050 

Granular. 

7M 

10  M 

L120 

1.09 

29,280 

29,280 

Do. 

797 

14  0 

1.129 

1.00 

20,720 

20,720 

Do. 

14*. 

L129 

1.00 

28,210 

28,210 

Do. 

"m" 

15  M 

1.129 

1.00 

28,450 

28,460 

Do. 

799 

iei 

1.129 

1.00 

80,180 

80,180 

Do. 

890 

171 

1.129 

1.00 

83,500 

88,500 

Do. 

•    891 

UK 

L129 

1.00 

28,820 

28,820 

Do. 

an 

19  O 

1.129 

1.00 

80,290 

30,290 

Do. 

803 

201 

1.129 

1.00 

31,860 

31,0V) 

Do. 

m 

211 

1.129 

1.00 

80,780 

30,78> 

Do. 

2&"  CcurZ Irvn,  JK~.i;.  2&/focU7Kx>r7eKr 


J£o°7?  ^°£ 


».  -  <  — + 


H  Ex  A/....  49  2 


12-INCH  CAST-IRON  M.  L.  RIFLED  MORTAR, 

EXPEBIMENTAL  CYLINDER 


STEEL  SPECIMENS  FROM  HOOP  Ax  AFTER  UNHOOPING. 
SPECIMEN  NO.  3  WAS  TAKEN  OUT  AT  THE  POINT  WHERE  THE  MOLTEN 
CAST-IRON  USED  IN  UNHOOPING  ADHERED  TO  THE  HOOP  IN  COOLING. 
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TESTS  OP  IBOX,   STEEL,   AND   OTHEB  MATES 
12-nrCH  CA8TIB0H  X.  L.  RIFLED  HOETi 


.,  „  No.  1123. 

Marks,  UAM 

^"onal  area,  .25  square  inch. 


i 


U  :o*J 

m  m 

J?  ** 
{go* 

*jO  00" 

STooJ 

24,50° 

r  :      >o 


13>  OOO 
20.OOO 

90,000 

40  OCPO 
43,  <>«W 

il     ooo 

&  ooo 

&T.OOO 

^522 
Jpv  «oo 

S;  €>oo 

ErSS 
#£;ooo 

£sss 
Usss 


1  Elongation 
'   per  Inch. 

SaooeMlre 
elongation 
perlnch. 

Permanent 

Mt 

8acc6Mive 
permanent 

ML 

1 

O. 

.000133 

0. 

.000183 
.000167 
.000187 
.1100150 
.000138 
.000183 
.000150 
.000187 
.000133 
.000031 
.000033 
.000060 
.000087 
,000033 
.000033 
.000017 

000033 
.000117 
.000333 
.000217 
.000383 
.000334 
.000500 
.801100 
.001233 
.000.283 
.001500 
.001517 
.001483 
.001400 

001584 
.001500 
.001888 
.001850 
.001084 
.002000 
.002108 
.002187 
.002017 
.00S418 
.003367 
.0033 
.0050 
.6067 
>006fi 
.0084 
.0200 
.0118 

Inch. 
0. 

a 

0. 

a 

0. 

0. 

.000017 
.000017 

.000017 
.000017 

Inch. 
0. 

Initial 

.  000380 

.000407 

.  000817 

.  000750 
.  000888 

.  001083 
.  0OUS0 
.001389 

4  001417 

'■"."oooin"" 

0. 

0. 

0. 

..  0O1450 

.  001500 

_  001 587 
.001  ODD 

.  uoiftu 

"".'600633" 

".ooooio" 

.001850 

_O01S83 

Elastic 

.  (MtHll 

.002133 

.000100 

.000067 

.002350 
_  O0-1Z733 



.  003067 

.  003567 
.  QQ40ST 

.001567 

,001487 

.  0O50OO 

007183 

.  OOM0S3 

_  O1C300 

_  oiiora 

_  0 13083 

I  OH667 

;  ouifli 

0 17833 

laxim 

.021087 

"m  023687 

,  025&3 

.  O2M00 

;  Q30017 

.  033*33 

.  o:*s7 

.0400 

.0450 

0517 

.06® 

B  O087 

I  0867 

.1083 

Tamil 

General  summary. 


•sssyKK3r«~, 


V_ 


fc___        h  of  origin* 

imoh  of  original  Motion 

nptore 

,aer  stvaln  at  olaatio  limit 

a&  point  of  rapture 

vaptare,  per  eentom  of  original  Motion. 


.granular;  dull* 
".Of,  ".17 


1166        TESTS  OF  IRON,  STEEL,   AND  OTHER  MATERIALS. 

No.  1124. 

12"  H 

Marks,    a 

*  No.  J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 
260 
1,250 
2,600 
8,760 
6,000 
ft,  250 
7,500 
8,750 
10,000 
11,250 
12,600 
12,750 
13,000 
18,250 
13,600 
13,760 
14,000 
14,250 
14,600 
14,760 
15,000 
15,260 
15,600 
15,750 
16,000 
16,260 
16,500 
16,760 
17,000 
17,260 
17.500 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
28,500 
24,000 
24,600 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28.000 
28,110 


Per  square 
Inch. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
40,000 
45,000 
50,000 
51,000 
62,000 
63,000 
54,000 
55,000 
66,000 
67,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68  000 
60  000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
112,440 


Elongation 
perlneh. 


Inch. 
0. 

.000150 
.000817 


.000650 
.000617 
.001000 
.001150 
.001317 
.001467 
.001633 
.001667 
.001700 
.001733 
.001760 
.001783 
.001867 
.001917 
.001967 
.002033 


.002133 
.002283 
.002500 
.002717 
.002950 
.003633 
.004333 
.004667 
.005338 
.006017 
.007500 
.009050 
.010760 
.012000 
.013583 
.015200 
.017083 
.018750 
.020683 
.022750 
.024667 
.027250 


.032600 
.035667 


.04*533 
.0488 
.0660 
.0660 


Suooesslve 
elongation 
perlneh 


Inch. 
0. 

.000160 
.000167 
.000166 
.000167 
.000167 
.000163 
.000150 
.000167 
.000160 
.000166 
.000134 
.000033 
.000033 
.000017 
.000033 
.000084 
.000060 
.000050 
.000066 
.000034 
.000066 
.000150 
.000217 
.000217 


.000583 

.000800 

.000334 

.000666 

.000684 

.001483 

.001550 

.001700 

.001250 

.001583 

.001617 

.001883 

.001667 

.001933 

.002067 

.  001917 

.002583 

.002350 

.002900 

.003167 

.004166 

.003700 

.004767 

.0067 

.0100 

.0183 

.0150 


Permanent 
set. 


Inch. 


.000017 
.000017 
.000017 


.000133 


Saeoeeslre 
permanent 


Inch. 


.000017 


.000016 


.000100 


Remark*. 


Initial 


Elastio  limit. 


Tensile  strength. 


General  nmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.., 

Elongation  per  inch  after  rapture .- Ineh. 

Elongation  per  inch  under  strain  at  elastic  limit • do. 


112,440 
60,900 
0.1083 


Jteduottan  in  diameter  at  point  of  rupture, 

Beduotioninuua  after  rupture,  per  centum  of  original  section 

Position  of  rapture  ..„ ".99. 

Character  of  hroken  surface granular  5  small  dull  spot  at  the  dm 

Elongation  of  inch  sections ".20*,  '"u,  ".10,  ".08, 


.074 
34.6 


".09,  ".07 


TESTS  OF  IBON,   STEEL,   AND  OTHER  MATERIALS. 
No.  1125. 

12"  M 

Marks,    a 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


1167 


Applied  loads. 

Elongation 
per  Inch. 

SaeeeaatTe 
elongation 
per  inch. 

Permanent 
eet. 

Sueoessire 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

290 

1,250 

2.600 

3,750 

5.000 

6,250 

7.500 

8,750 

10,000 

11,290 

12,900 

12,750 

18,000 

13,250 

13,500 

12,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,500 

16,000 

rounds. 
1,000 
5,000 
10,000 
19,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,000 
50,000 
61,000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
56,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
98,000 
98.000 
100.000 
102,000 
104,000 
106,000 
108,000 
106,720 

Inch. 
0. 

.000117 
.000288 
.000460 
.000080 
.000788 

!  oouoo 

.001207 

.001488 

.001617 

.001687 

.001700 

.001788 

.001867 

.001067 

.002867 

.002688 

.002907 

.008800 

.008917 

.004800 

.00*167 

.007588 

.008788 

.010617 

.011800 

.012188 

.014887 

.016417 

.016600 

.020260 

.022167 

.028917 

.096017 

.028417 

.030000 

.088667 

.037000 

.040688 

.044888 

.050807 

.0560 

.0660 

.0667 

.1088 

0. 

.000117 
.000166 
.000167 
.000150 
.000188 
.000150 
.000167 
.000167 
.000166 
.000184 
.000060 
.000088 
.000088 
.000084 
.000100 
.000400 
.000206 

! 000388 

.000017 

.000983 

.001267 

.001416 

.001200 

.001784 

.001288 

.001883 

.001084 

.001550 

.002083 

.001760 

.001917 

.001750 

.002100 

.002400 

.002483 

.002767 

.003338 

.008683 

.004260 

.006834 

.004838 

.0100 

.0217 

.0166 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000038 
.000083 

0. 

Initial  load. 
Static  limit. 

Tensile  strength. 

""oooon" 

.000016 
0. 

.000188 

.000150 

.001867 

.001684 

16.500 

17,000 
17,500 
18,000 

18.500 

19,000 

19,500 

20,000 
20,600 
21,000 
21,900 

22,000 

22,900 

23,000 

28,000 

24,000 

24,500 

25,000 

25,500 

26,660 

26,600 

27,000 

27,180 

General  summary. 

Tenafestrangth  per  square .inch  of  original  section pounds..    108,720 

Blastio  limit  per  square  ineh  of  original  section do...      52,000 

Elongation  per  inch  after  rapture inch..      0.1460 

KWnga&on  per  inch  under  strain  at  elastic  limit , do...    .001700 

Redaction  in  diameter  at  point  of  rapture do...         .084 

Ratactkm  in  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture ...... linoh  from  middle  of  stem 

Cbaraeter  of  broken  surface l.{ granular;  dull  spot  near  circumference 

I  of  inch  sections i...M ".10,  ".11,  ".27y '.10,  ".12,  ".11 
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No.  1126. 

.  -     .         12"  H 

Marks,     a 

"     No.  4 

Diameter,  ".564. 

Sectional  area,  .25  square  inon. 


Applied  load*. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnob. 

Permanent 
aet. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds, 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
18,250 
18,600 
13,750 
14,000 
14,250 
14,500 
14,760 
15,000 
15,500 
16,000 
18,500 
17,000 
17,000 
18,000 
18,500 
19.000 
19.600 
20,000 
20,600 
21.000 
21,500 
22,000 
22,600 
23,000 
23,600 
24,000 
24.600 
25,000 
25,600 
28,000 
26,500 
27,000 
27,500 
27,820 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
46,000 
50,000 
61,000 
52,000 
63,000 
54,000 
55.000 
56.000 
67.000 
58,000 
69.U00 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
111,280 

0. 

.000117 
.000800 
.000488 
.000800 
.000783 
.000950 
.001100 
.001250 
.001483 
.001600 
.001617 
.001650 
.001683 
.001717 
.001750 
.001800 
.001867 
.001900 
.001967 
.002117 
.002383 
.002800 
.003733 
.005067 
.006500 
.007917 
.009683 
.011200 
.012900 
.014233 
.016000 
.017750 
.019600 
.021667 
.023533 
.025633 
.028417 
.030633 
.033750 
.037333 
.041167 
.045250 
.051063 
.0600 
.0717 
.0983 

0. 

.000117 
.000183 
.000133 
.000167 
.000183 
.000167 
.000150 
.000150 
.000183 
.000167 
.000017 
.000083 
.000038 
.000034 
.000033 
.000050 
.000067 
.000033 
.000067 
.000160 
.000266 
.000>17 
.000983 
.001884 
.001483 
.001417 
.001666 
.001617 
.001700 
.001333 
.001767 
.001750 
.001750 
.002107 
.001866 
.002300 
.002584 
.002416 
.002917 
.003583 
.003834 
.004088 
.005838 
.008917 
.0117 
.0266 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

o. 

0, 

InoK. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

.000200 

.000200 

General  summary. 

Tensile  strength  per  square  toon  of  original  section pounds.      111.280 

Elastic  limit  per  square  inch  of  original  section „    do  68.000 

Elongation  per  inch  after  rapture inch""      01083 

Elongation  per  inch  under  strain  at  elastic  limit > do    "      001900 

Reduction  in  diameter  at  point  of  rupture ,., do*"*  074 

Reduction  in  area  after  rupture,  per  centum  of  original  section 7/../.V."  246 

Position  of  rupture ".so'from  neck 

Character  of  broken  surface ,. .'.'granular;  dull  spot  near  circumference 

Elongation  of  Inoh  sections »••.;•,.„,: ".91%  'U2,  ".08,  ".08,  ".08,  ".Of 
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No.  1127. 

12"  M 

Marks,     a 

'     No.  5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,700 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,800 


perineh.   perlnch. 


Inch. 
0. 

.000117 
'  .000300 

.000433 


.000767 
.000917 
.001083 
.001250 
.001400 
.001583 
.001600 
.001633 
.001683 
.001733 
.001800 
.002033 
.002367 
. ©02717 
.003083 
.003700 
.004850 
.006167 
.007667 
.009100 
.010700 
.012167 
.013750 
.015583 
.017500 
.019333 
.021033 


.024917 
.027033 
.029550 
.032667 
.035833 


.043667 

.049000 

.0550 

.0650 

.0817 

.1150 


Inch. 
0. 

.000117 
.000183 
.000133 
.000167 
.000167 
.000150 
.000168 
.000167 
.000150 
.000183 
.000017 
.000033 
.000050 
.000050 
.000067 
..000233 
.000334 
.000350 
.000366 
.000617 
.001150 
.001317 
.001500 
.001433 
.001800 
.001467 
.001583 
.001833 
.  001017 
.001833 
.001700 
.001800 
.002084 
.002116 
.  002517 
.  003117 
.003166 
.003250 
.004584 
.005333 
.0060 
.0100 
.0167 
.0333 


! 

Permanent!  J-—J 
sel'  set 


Inch. 
0. 

I:    • 

0. 
0. 
0. 
0. 
0.  • 
0. 
0. 
.000017 


Inch. 


.000017 


.000050 


.001633 


.001583 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensfle  strength  per  square  inch  of  original  section pounds..    108,800 

fiastto  limit  per  square  inch  of  original  section do...      55,000 

Elongation  per  inon  after  rapture inoh..      0.1383 

Kbngation  per  inch  under  strain  at  elastic  limit do...    .001800 

Reduction  in  diameter  at  point  of  rapture do...         .094 

Redaction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rapture 1  inoh  from  neck 

Character  of  broken  surface granular;  dull  center 

Elongation  of  inch  sections ".22*,  ".16,  ".12,  ".11,  ".12,  ".10 

H.  Ex.  31 U 
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U"  M 

Marks,    a 

'  Mo.  6 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  1128. 


Applii 
Total. 

Poundt. 
250 
1,250 
2.600 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,600 
26,000 
26,600 
26,900 

3d  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,600 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
107,600 

Inch. 
0. 

.000150 
.000333 
.000467 
.000617 
.000767 
.000950 
.001117 
.001283 
.001450 
.001617 
.001650 
.001683 
.001733 
.001783 
.001867 
.001983 
.002133 
.002267 
.002483 
.002983 
.003933 
.005283 
.006750 
.008250 
.009600 
.011167 
.012667 
.014333 
.016250 
.018000 
.019500 
.021333 
.023667 
.025667 
.028200 
.030833 
.033683 
.037167 
.040833 
.045667 
.051260 
.058760 
.0733 
.1017 

.  Inch. 

0. 

.000150 
.000183 
.000134 
.000150 
.000150 
.000183 
. 000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000060 
.000050 
.000084 
.000116 
.000150 
.000134 
.000216 
.000500 
.000950 
.001360 
.001467 
.001600 
.001360 
.001567 
.001600 
.001666 
.001917 
.001750 
.001500 
.001833 
.002334 
.002000 
.002533 
.002633 
.002850 
.003484 
.003666 
.004834 
.005583 
.007500 
.014550 
.0284 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000033 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000017 
0. 
0. 
0. 

.000016 

.000100 

.000067 

.000950 

.000850 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    107  600 

Elastic  limit  per  square  inch  of  original  section do...      54*000 

Elongation  per  inon  after  rupture inch..      0  1200 

Elongation  per  inch  under  strain  at  elastio  limit do...    .001783 

Induction  in  diameter  at  point  of  rapture t do...  .084 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion '. 27  6 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface granular;  dull  center 

Elongation  of  inch  sections • ".23*,  ".12,  ".10, ". 09,  ".09,  ".09 
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Axes  of  outside  and  middle  specimens  about  2  inches  from  end  of 
forgiug;  axis  of  inside  specimen  about  three-fourths  of  an  inch  from  end 
of  forging. 


No.  2209. 


Marks,  *l$* 

Diameter,  '".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
.".0.  000 
35,  000 
40.000 
41. 000 
42,  0'jO 
4 1,  000 
44.000 
45,000 
46,  o*r 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
51,000 
55,000 
50,000 
57,000 
58,000 
59,000 
60,000 
62,000 
04,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88,000 
89,080 

Pounds. 
1,250 

Inch. 
0. 
.000067 
.000253 
.  000467 
. 000033 
.000800 
.000967 
.001100 
.001300 
.001300 
.001367 
.  001433 
. 001467 
.  001467 
.001500 
.001600 
.001700 
.0«H767 
.  001 067 
. 002267 
.003567 
.C04567 
.005833 
.006833 
.  008133 
.009133 
.010133 
.011100 
.012333 
.  014133 
.010600 
.018667 
.021167 
.024000 
. 026700 
.030033 
.034000 
.038467 
.044000 
.050333 
.0600 
.0707 
.0967 
.1400 

Inch. 

0. 

.000067 
.000166 
.000234 
.  000166 
.000167 
.  000167 
.000133 
.  000200 

0. 
.000067 
.000066 
.000034 

0. 
.000033 
.000100 
.000100 
.000067 
.000200 
.000300 
.001300 
.001000 
.001266 
.001000 
.001300 
.001000 
.001000 
.000967 
.001233 
.001800 
.002467 
.002007 
.002500 
.002833 
.002700 
.003333 
.003967 
.004467 
.005533 
.006333 
.009667 
.0167 
.0200 
.0433 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

2,500 

3,750 

5,000 

6.250 

7,500 

8,750 

10.000 

10.2.0 

10,500 

10,750 

11.000 

11.250 

0. 

11,500 

11.750 

12,000 

12,250 

12,500 
12,750 

.000300 

.000300 

13,000 

13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 

15,000 

15,500 
16,000 
16.500 
17.000 
17,  500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,270 

General  summary. 

Specific  gravity 7.8556 

Hardness 17.17 

Tensile  strength  per  square  inch  of  original  section pounds..      89,080 

Elastic  limit  per  square  inch  of  original  section do...      49,000 

Elongation  per  inch  after  rupture inch..      0.2333 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001767 

Reduction  in  diameter  at  point  of  rupture do...         .154 

Reduction  in  area  after  ru pture,  per  centum  of  original  section 47. 2 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface silky ;  traces  of  granulation 

Elongation  of  inch  sections 'M2.  ".37*,  ".21 
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NO.  2210. 

Marks,  8?,c0ex 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 


Applic 

• 
Total. 

kl  loads. 

Per  square 
inch. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14, 250 
14.500 
14,750 
15, 000 
15,500 
16.  000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21, 000 
21,500 
21,960 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49, 000 
60,000 
51,000 
52,000 
53, 000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81,000 
86,000 
87,840 

Inch. 
0. 

.000167 
.000367 
.000500 
.000667 
.000833 
.001000 
.001176 
.  001333 
.001376 
.001400 
.001400 
.001407 
.001500 
.001533 
.001567 
.001600 
.001700 
.002033 
.002500 
.  003733 
.004833 
.006000 
.007067 
.008333 
.009333 
.010400 
.011400 
.012700 
.014833 
.017000 
. 019667 
.022000 
.  024833 
.028000 
.  031333 
.035333 
.040000 
.046667 
.053333 
.064667 
.0867 
.1367 

Inch. 

0. 

.000167 
.000200 
.000133 
.  000167 
.000166 
.  000167 
.000167 
.000166 
.000034 
.000033 

0. 
.000067 
.000033 
.  000033 
.0OCO34 
.000033 
.000100 
.000333 
.000467 
.  001233 
. 001100 
.001167 
.001067 
.001266 
.001000 
.001067 
.001000 
.001300 
.002133 
.002167 
.002667 
.002333 
. 002833 
.  003167 
.003333 
.004000 
.004667 
.006667 
.006666 
.011334 
.022033 
.0500 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000400 

.000400 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      87  840 

Elastic  limit  per  square  inch  of  original  section do...      48  000 

Elongation  per  inch  after  rupture I!!inch"      0  2500 

Elongation  per  inch  under  strain  at  elastic  limit do...     .001600 

Reduction  in  diameter  at  point  of  rupture do. . .  .  175 

Reduction  in  area  after  rupture,  per  centum  of  original  section '. ... '. '.  .....*  *  "......*  5»J  2 

Position  of  rupture  at  middle  of  etem 

Character  of  broken  surface rilky;  traces  of  irranolatton 

Elongation  of  inch  sections ".I6\".44*t  ".15 


TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2211. 
Marks,  8T*  £ex 
Diameter,*  ".565 
Sectional  area,  .25  sqaare  inch. 
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'     Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.000133 
.000267 
.000467 
.000667 
.000833 
.001000 
.001K13 

.  ooi:»oo 
.ouN:rj 

.001033 
.0018*77 
. 0O3033 
.004007 

.  mrvxi 

.005833 
. 007067 
.  007833 
.009 167 
.010000 
.0)1333 
.012500 
.013600 
.01  800 
.016133 
. 018067 
.021000 
.  023333 
.  025800 
.029333 
.  OltfOi.O 
.  037167 
.012000 
019333 
.  057333 
.0700 
.  09:13 
.1400 

Successive 

Successive 
permanent 

1   Total. 

.  Per  sqaare 
!       fncli. 

Pounda. 

1,000 

5,000 

.         10,000 

15,  000 
1         20. 0011 

25, 000 

30.000 

35,000 
,  40, 000 
l         45,000 

46.000 
|  47, 000 
>         48,000 

49.000 
1         50,000 

51.000 
i         52, 000 

53, 000 
!         54, 000 

£5, 000 
!  56,000 
1  57. 000 
1  58, 000 
1         59.000 

60,000 
,         62,000 

64,000 
|  66.000 
:         68,000 

70.000 
I         72,000 

74,000 

76,000 

78, 000 
!  80.000 
i         82, 000 

84,000 

85,440 

elongation 
per  inch. 

Permanent 
set. 

Remarks. 

• 

Pound*. 

250 

1,250 

2,500 

Inch.      J      Inch. 
0.                I    0. 
.000133    1    0. 
.000134     !     0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

3,750 

.  000200         0. 



5,000 

.  000200         0. 
.  000166         u. 
.000107    !    u. 
.000133     I     (I. 
.000167         0. 
.000133     ,     0. 

6,250 

7,500 

j     8,750 

|    10,000 

,    11,250 

1    11,500 

.  000200 
.  0  0J34 
.001266 
.001034 
.001166 
.  00061.0 
.001234 
.  000766 
. 001334 
.000833 
.001333 
.001167 
.001100 
.001200 
. 001333 
.  002834 
. 002033 
. 002333 
. 002467 
. 003533 
. 003667 
.004167 
.004833 
. 007333 
.008000 
.012667 
.0233 
.0467 

1    11,750 

,    12,000 

1    12.C50 

>    12,500 
|    12,750 

.003367 

.003367 

i    13,000 

;    13,250 

13.500 

!    13,750 

I    14,000 

14,250 

14,500 

I    14, 750 

15,000 

15,500 

16,000 

16, 500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,300 

General  summary. 

SSS?rto!?*t,iperiq,,fr8J,l?of  ori*tn»l  action nonnds  ft  440 

HaatichmitjWMiiare  inch  of  original  section ^  3„  JJ'iiS 

Rongatiim  per  inch  after  rapture ;*?,;••  J5;***} 

Etongationperinchunderstrainatelasticlimit.  .:::;.: ,^h"  ^J 

Seduction  In  diameter  at  point  of  rupture mmmmmmm ft—  'm*** 

i^S&^  39:2 

Character  of  broken  iuiW\\\\7™;;;;.  ™ "aVanniaV '  Ani  }0J[S,i:,m!ddle  °J  8tem 

Elongation  of  inch  sections  granular;  dull  spot  at  circumference 

*  UIVH«ObUWUV „  ^  l##J5»f  «#ia 


1176         TESTS    OP   IRON,  STEEL,  AND    OTHER    MATERIALS. 


Marks,8  TT^)X 

Length,  5".009. 

Diameter,  ".799. 

Sectional  area,  .50  square  inch 


No.  625. 


Applied  loads. 

Compres- 
sion per 
inch. 

Sncceaaive 
compres- 
sion per 
inch. 

Permanent 

BOt. 

Inch. 
0. 
n. 

Sncceaaive 

permanent 

Bet. 

Remarks. 

Total. 

Pounds. 
600 
2,500 
5,000 
7,500 
10,000 
12,500 
15,  000 
17,500 
19,000 
19,500 
20,000 
20,500 
21, 000 
21,500 
22,000 
22,500 
23,  000 
23, 500 
24,000 
24, 500 
25,000 
38,850 

Per  aqoaro 
inch. 

Poundt. 
1,000 
5,000 
10, 000 
15.000 
20,  000 
25,  000 
30, 000 
35, 000 
38, 000 
39, 000 
40,000 
41,000 
42, 000 
43,  000 
44.000 
45, 000 
46, 000 

47.  000 

48,  000 
49,000 
50.000 
77,700 

Inch. 
0. 
.000133 
.000267 
. 000433 
.000600 
.  000767 
.000933 
.001067 
.  001200 
.001267 
.001300 
.  001333 
.001367 
.  001400 
.001433 
. 001467 
.001500 

Inch. 
0. 
.000133 

Inch. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

.000134    |    0. 
.000166         0. 

.000167 
.000167 
.000166 
. 000134 
.000133 
. 000007 
. 000033 
. 000033 
. 000034 
. 000033 
. 000033 
.  000034 

.  niwxcn 

0. 
0. 
0. 
.  000033 

"".600633*" 

. 000033 

6. 

".0000G7*" 

*\"66603i" 

.001  (SCO           .000100 
.002000    .      .000000 
. 008433    '      . 005033 

. 009000 

. 000567 

.  00G967 

.006900 

General  summary. 

Elaatic  limit  per  square  inch  of  original  section pounds..       46, 000 

Compression  per  inch  under  stress  at  elastic  limit inch . .    0. 001 5no 

Ultimate  strength  per  aqnare  inch  of  original  section pouuds . .       77, 700 

Manner  of  failure triple  flexure 


TESTS   OP   IRON,  STEEL,  AND  -OTHER   iMATERIALS. 


1177 


No.  626. 


Marks,  «  c« 

Length,  5".011. 

Diameter,  ".798. 

Sectional  area,  .50  square  incb. 


Applied  loads. 


Total. 


Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12.500 
15.000 
17,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22.500 
23.000 
23,500 
24,000 
24,500 
25, 000 
25,500 
26,000 
41,300 


■  Per  square 
inch. 


Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,  000 
46.000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
82,600 


Compres- 
sion per 
inch. 


Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000767 
.000067 
.001167 
.001333 
.001400 
.001467 
.001500 
. 001600 
.001609 
. 001700 
.001767 
.001867 
.002067 
.002500 
.003500 
.004767 


Successive 
compres- 
sion per 
Inch. 


Inch. 
0. 

.000133 
.000134 
.000133 
.000200 
.000167 
.000200 
.000200 
.000166 
.000067 
.000067 
.000033 
.000100 
0. 
.000100 
.000007 
.000100 
.000200 
.000433 
.001000 
.001267 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000067 
.000133 
.000233 


.000333 


Successive 

permanent 

set. 


Inch. 


.600067 
.000066 
.000100 


.000100 


.000933 


.000600 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..      47.000 

Compression  per  inch  ander  stress  at  elastic  limit inch..  0.001767 

riiiinate  strength  per  square  inch  of  original  section pounds . .      82,  GuO 

Manner  of  failure triple  flexure 


1178        TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

tfo.  627. 
Marks,  8^c«x 
,  Length,  3".387. 
Diameter,  ".799. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

. 

Inch. 
0. 

.000100 
.000250 
.000350 
.000500 
.000650 
.000750 
.000900 
.001000 
.000900 
.001000 
.001050 
.  001100 
.001100 
.  001050 
.001000 
.001000 
.001400 
.003300 
.004650 
.005850 
.006750 
. 007500 

Successive 
compres- 
sion per 
inch. 

Inch. 
0. 

.000100 
.000150 
.000100 
.000150 
.000150 
.000100 
.000150 
.000100 
-.000100 
.000100 
.000050 
.000050 
0. 

-.000050 

-.000050 

0. 

.000400 

•     .001900 

.001350 

.001200 

.000900 

.000750 

Permanent 

-t 

Inch. 

0. 

0. 

0. 

0. 

0. 

-.000050 
-.000050 
-.000050 
-.000100 

Successive 
set 

Inch. 
0. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24. 000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
53,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
106,000 

Initial  load. 

-.000050 

0. 

0. 
-.000050 

-.000200 

-.000100 

Elastic  limit. 

.001700 

.001900 

Test  discontinued. 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds. .        48,000 

Compression  per  inch  under  stress  at  elastic  limit ..inch..    0.001000 

Manner  of  failure triple  flexure 

Length  of  specimen  after  the  test 2".  94 

Middle  deflection ".14 


J^idiian^iZ^ J£e&£&&e&zt2e^xperwnj&rvby 


-%&&&  qy&ert&e*" 


#<* 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  679. 
8  R 

Marks,  Ex  t  <f  b> 

Length,  4".005. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 
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1      Applied  loads. 

Compres- 
sion per 
inch. 

Inch. 
0. 

.000100 
.000233 
.000433 
.000600 
. 000767 
.000933 
.001100 
.001333 
.001833 
.001967 
.002400 
.003067 
.003667 
.004667 
.005333 
.006467 
.007267 
.008167 
.009067 
.009867 
.010867 
.011600 
.012333 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42.000 
43,000 
41,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
55,000 
91,400 

permanent 
set 

Remarks. 

Pounds. 

500 

2,500 

5,000 

7,500 

Inch. 
0. 

.000100 
.000133 
.000200 
.000167 
.000167 
.000166 
.000167 
.000233 
.000500 
.000134 
.000433 
.000667 
.000600 
.001000 
. 000660 
.001134 
.000800 
.000900 
.000900 
.000800 
.001000 
.  00083:1 
.000*33 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initial  load. 

Elastic  limit.                   | 

Ultimate  strength. 

.    10,000 
12,500 

15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
21,000 
24,500 
25,000 

".OOOO33" 

25,500 

26,000 

26,500 

27,000 

27,500 
45,700 

1 

General  summary. 

Elastic  limit  per  sqoare  inch  of  original  section pounds..       40,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001333 

ritimate  strength  per  square  inch  of  original  section pounds..        91,400 

r  of  failure triple  flexure 


1180        TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIAL8. 

No.  680. 

8  R 

Marks,  Ex  t  <f  r> 

R» 

Length,  4".004. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

500 

2,500 

5,000 

7.500 

10, 000 

12,500 

15.000 

17,500 

18,000 

18,500 

19,000 

19,500 

20.000 

20. 500 

21, 000 

21,500 

22.000 

22,  500 
23,000 

23,  500 
24,000 
24,500 
25,000 
25,500 
26, 000 
26.500 
27,000 
27.500 
45,500 

Pounds. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37, 000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48, 000 
49,000 
50,000 
51,000 
52,000 
53,000 
54, 000 
55,000 
91,000 

Inch. 
0. 

.000133 
.  000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001167 
.001200 
.001267 
.001333 
.001367 
.001600 
. 001733 
.002633 
.003333 
.004167 
.004967 
.005967 
. 006933 
.007833 
.008667 
.009533 
. 01 Q333 
. 011233 
.012000 
.012900 

Inch. 
0. 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
. 000034 
.  000033 
. 000067 
.  000066 
.000034 
.  0(10233 
.000133 
.000900 
.000700 
. 000834 
. 000600 
.001000 
.0U0966 
.000900 
.  000834 
.00086't 
.000800 
.000900 
.000767 
.000900 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit 

Ultimate  strength. 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds  .        40,000 

Compression  per  inch  under  stress  atelastio  limit inch..    0.001367 

Ultimate  strength  per  square  inch  of  original  section pounds..        91,000 

Manner  of  failure triple  flexure 


TESTS  OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  681. 
Marks,  BxT(FB) 

Length,  4".005. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 
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Applied  loads. 


I 


Total. 


I 

!  Pounds. 

I  250 
2.500 

I  6.000 
7,500 
10,000 

I  12,500 
15,000 
17,500 
18,000 

.  18,500 
10,000 

1  19,500 
20.000 
20,500 

I  21,000 

I  21.500 

,  22,000 
22.500 

1  23,000 
23,500 
24,000 
21,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27,500 
44,700 


;  Per  square 
inch. 


Compros- 
,    sion  per 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
38,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
89,400 


Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.001133 
.001200 
.001233 
.001333 
.001567 
.002100 
.002533 


Successive 
compres- 
sion per 
inch. 


.004000 
.004833 
.005667 
.006667 
.007667 
.008667 
.000367 
.  010200 
.011167 
.012000 
.012833 
.013767 


Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000(167 
.000033 
.000100 
.000234 
.000533 
.000433 
.000700 
.000767 
.000833 
.000834 
.001000 
.001000 
.001000 
.000700 
.000833 
.000067 
.000833 
.000833 
.000934 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


Successive  | 

permanent  i 

set.        ' 


Remarks. 


Inch. 


.000033 


Initial  load. 


Elastic  limit 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section • pounds..        38,000 

Compression  per  iBch  under  stress  at  elastio  limit inch..    O.OOl'JXt 

Htiroate  strength  per  square  inch  of  original  section pounds. .        80, 400 

Manner  of  failure triple  flexure 
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TESTS    OP   IRON,    STEEL,    AND    OTHER   MATERIALS.         1185 

FEICTIONAL   RESISTANCE   OF  STEEL  HOOPS   SHRUNK  ON  STEEL 

TUBES. 

The  hoops  and  tabes  were  received  at  the  Water  town  Arsenal  in 
their  assembled  state,  having  been  prepared  and  shrunk  together  at 
West  Point  foundry  under  the  supervision  of  Lieut.  R.  Birnie,  jr.,  Ord- 
nance Department,  U.  S.  A. 

The  estimated  temperature  of  the  3  inch  hoop  when  taken  from  the 
furnace  to  assemble  was  470°  Fahr. ;  that  of  the  4-inch  hoop  515°  Fahr. 

At  Watertown  Arsenal  the  accessible  diameters  were  measured  be- 
fore unhooping  and  again  after  unhooping,  the  several  diameters  mak- 
ing equal  angles  with  each  other.  The  unhooping  was  done  by  forcing 
the  hoops  from  the  tubes  in  the  -direction  of  their  axes. 

One  end  of  a  tube  rested  against  a  buttress  in  front  of  the  flat  plat- 
form of  the  testing-machine,  a  cast-iron  ring  being  used  between  the 
opposite  platform  and  the  hoop. 

In  the  details  of  the  tests  are  shown  the  apparent . movement  of  the 
hoops  on  the  tubes  during  the  progress  of  the  loading  up  to  the  max- 
imum resistance,  and  afterwards  the  diminishing  loads  on  the  hoops  at 
intervals  until  they  were  wholly  removed  from  the  tubes. 

Intervals  of  rest  of  longer  or  shorter  duration  were  allowed,  and  the 
effect  on  the  frictional  resistance  observed. 

The  hoops  did  not  slip  over  the  tubes  with  a  smooth  continuous  move- 
ment, but  with  a  series  of  sudden  slips  and  throbs,  during  which  there 
were  fluctuations  of  the  loads. 

Water  was  sprinkled  upon  the  assembled  parts  while  they  were  hot, 
which  is  thought  to  account  for  its  presence  on  the  frictional  surfaces 
after  unhooping. 

Difference  in  shrinkage  diameters  before  and  after  unhooping : 

3  inch  hoop  and  tub* inch..  0.016434 

4  inch  hoop  and  tube do...  0.016350 

Maximum  frictional  resistance  found  : 

&inch  hoop  and  tube pounds..    265,800 

4  inch  hoop  and  tube do....    404,100 


EXTERIOR  DIAMETERS  OF  3"  HOOP. 

BEFORE  UNHOOPING 

lln  inches.] 


Distance 
from  top. 

Diameters. 

Means. 

1 

9 

20.0164 
20. 01C2 
20. 0158 

3 

4 

0.5 
1.6 
2.5 

20. 0165 
20.  OHM 
20.0169 

20,  0156 
20,  0153 
20, 0146 

20. 0158 
20. 0152 
20.0147 

20.016076 
20. 015775 
20. 015250 

Mean. 


.2C.0157 


AFTER  UNHOOPING. 


0.5 
1.5 
2.5 

20.0042 
20.0041 
20.0036 

20.0043 
20. 0038 
20.0034 

20.0041 
20.0038 
20. 0033 

20. 0O42 
20.0036 
20.0033 

20. 0042O0 
20. 003875 
20. 003400 

H.  Ex.  31- 


.. 20^.003825. 


Restoration 0".011875 
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1  186        TESTS   OF   IRON,    STEEL,    AND    OTIIER   MATERIALS. 
INTERIOR  DIAMETERS  OB  \\"  HOOP. 
AFTER  UNHOOPING. 
[In  Inches.  1 


Distanoe 
from  top. 

Diameters. 

Means. 

1 

* 

15.  7462 
15.7450 
15. 7460 

3 

4 

0.5 
1.5 
2.5 

15.  7463 
15. 7451 
15. 7459 

15.7463 
15. 7462 
15. 7459 

15. 7463 
15.  7452 
15. 7461 

15.746275 
15. 746125 
15. 745975 

Mean 


.15".745791 


DIAMETERS  OF  BORE  OF  TUBE  WITH  3"  HOOP. 

BEFORE  UNHOOPING. 

[In  inches.] 


Mean 


Distance 
from  top. 

0.50 
2.75 
£.00 

Diameters. 

Means. 

1 

7.9946 
7.9960 
7.9968 

7.9963 
7.99d 
7.9969 

3 

4 

7.9952 
7.9957 
7.9970 

7.9964 
7.9957 
7.9968 

7.995125 
7. 995875 
7.996875 

7«  905958 

AFTER  UNHOOPING. 

• 

0.50 
2.75 
5.00 

7.9970    '        7.9971     |        7.9971    !        7.9975 
7.9980    !        7.9984     1        7.9980    i        7.9985 
7.9988    1        7.9988            7.9988            7.9988 

7.997175 
7.998225 
7.998800 

7". 

998066 

Beaton 

ition 

©".002108 

EXTERIOR  DIAMETERS  OF  TUBE  WITH  3"  HOOP. 

AFTER  UNHOOPING. 
[In  Inches.  | 


Distance 
from  top. 

1 

Diameters. 

Means. 

2 

15.7626 
15.7620 
15.7620 

3 

15. 7627 
15. 7621 
15.7621 

4 

0.5 
1.5 
2.6 

16.7625 
15.7620 
16. 7621 

15.76C6 
15. 7620 
15.7621 

15.762575 
15. 762025 
15. 762075 

Mean. 


,15" 


TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

EXTERIOR  DIAMETERS  OF  A"  HOOP. 

BEFORE  TJNHOOPING. 

[In  inches.] 


1187 


Distance 
from  top. 


0.5 
2.0 
3.5 


Diameters. 


20. 0246 
20.0238 
20.0226 


20.0246 
20.0238 
20.0226 


20. 0240 
20. 0238 
20. 0226 


20. 0246 
20. 0237 
20.0222 


Means. 


20.024600 
20. 023775 
20.022500 


Kean 20".023625 


AFTER  TJNHOOPING. 


0.5 
2.0 
3.5 


20. 0137 
20.0124 
20.0109 


20. 0138 
20.0123 
20. 0112 


Mean 20".012541 


20. 0142 
20. 0128 
20.0112 


20. 0142 
20. 0128 
20. 0110 


20.013975 
20. 012575 
20. 011075 


Restoration  0".011084 


INTERIOR  DIAMETERS  OF  4"  HOOP. 

AFTER  UNHOOPING. 

[In  inches.] 


Distance 
from  top. 

Diameters. 

Means. 

15. 745925 
15. 746250 
15.  746100 

1 

9 

3 

15.7462 
16.7468 
15.7462 

4 

15.  7460 
15.7462 
15. 7462 

0.5 
2.0 
3.5 

15.7466 

15. 7458 

15. 7459 

15.7450 
15.  7462 
15.7461 

Mean , ■ 15".746092 

DIAMETERS  OF  BORE  OF  TUBE  WITH  4"  HOOP. 

BEFORE  UNHOOPING. 
[In  inches.] 


Distance 
from  top. 

Diameters. 

1 

9 

3 

0.50 
a  25 
6.00 

7.9919 
7.9903 
7.9923 

7.9919 
7.9903 
7.9921 

7.9919 
7.9902 
7.9922 

7".991441 


0.50 
3.25 
6.00 


AFTER  TJNHOOPING. 


7.9945 
7.9931 
7.9947 


7.9945 
7.9933 
7.9947 


7. 9941 
7.9930 
7.9916 


7.9944 
7.9930 
7.9944 


7.994375 
7. 993100 
7.994600 


7".994025 


Restoration ,-f.f.  9". 00258* 


1188        TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

EXTERIOR  DIAMETERS  OF  TUBE  WITH  4"  HOOr, 

AFTER  UNHOOPING. 

[In  Inches.] 


Distance 
from  top. 

Diameters. 

Means. 

1 

9 

3 

4 

0.5 
2,0 
3.5 

15.  7617 
15.7623 
15. 7628 

15. 7620 
15.7624 
15.7633 

15.7020 
16. 7625 
15.7631 

15.7620 
15.7624 
15.  7626 

15. 761025 
15.762400 
15. 763000 

Mean 15".762442 

FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  3"  HOOP. 

DETAILS. 


Applied 
loads. 

Total 
move* 

raent. 

Time. 

.    Remarks. 

round*. 

50,000 

80,000 

100,000 

!      150,000 

200,000 

220,000 

240, 000 

245,000 

250,000 

260,000 

265,800 

Inches. 

0. 

0. 

.0006 
.0014 
.0024 
.0025 
.0035 
.0038 
.0030 
.0030 

Seconds. 

Initial  load. 

Micrometer  measurements  were  taken  between  the  hoop  and 
face  of  platform  of  testing  machine. ,  Hence  the  apparent 
movement  of  the  hoop  on  the  tube  includes  the  compression 
of  the  cast-iron  platiorm. 

Maximum  frictional  resistance.    Sadden  slip  of  hoop  on  tube. 
After  the  slip. 
Continues  the  movement. 

.0504 

132,000 
130,400 

.1138 

[Micrometer  measurements  now  taken  from  platform  to  platform.] 


128,000 
137,000 
140,000 
143,000 
116,000 
127, 000 
125,000 
136,500 
140,000 
122,000 
128,000 

.1138 
.1140 
.1140 

Rested  10  minutes.                                                                            1 

i 

Maximum  resistance  after  the  rest    Sudden  slip  load  and 
reading  now. 

Rested  about  3  minutes. 

Sadden  slip. 
After  slip. 
Movement  continues. 

.1220 
.1257 
.1200 
.1275 

.1338 
.2650 

The  hoop  kept  in  motion,  the  resistance  varying  from  128,000  to  138,000 
pounds,  with  unsteady  movement  as  before.  A  final  sudden  slip  of  the 
hoop  reduced  the  load  to  113,000  pounds,  the  total  movement  being 
".4070,  when  the  test  was  discontinued. 

Contact  surfaces  in  sight  were  slightly  rusty,  which  it  is  thought  took 
place  after  the  surfaces  were  exposed  to  the  air. 

After  a  rest  under  zero  load  of  25  hoars  45  minutes  the  loading  was 
renewed. 


TE8T8   OP   IRON,    STEEL,    AND   OTHER    MATERIALS.         Ill 


FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  3"  HOOP—  Continued 

DETAILS-Continned. 


Applied 
loads. 

Total 
move- 
ment. 

Time.   . 



Remarks. 

Pound*. 

Inches. 

Seconds. 

113,000 

.4970 

,      145,400 

Maximum  resistance  after  above  rest. 

104,200 

"".5074" 

After  sadden  slip. 

142,800 

.52 

133,000 

.53 

""is"" 

136,000 

.54 

34 

I      129, 000 

.55 

19 

1      141,000 

.56 

19 

j      130,000 

.575 

28 

'      137, 000  j 

.588   \ 
.50     5 

24 

|      137,000 

.00 

22 

137, 000 

.612 

22 

1      135, 000  ? 

.625 
.6375 

19 
23 

.      138,500 
1      136,800 

.64 

.65 

""24  "■■" 

134,000 

.662 

18 

*      130,500 

.675 

20 

1      J  29, 800 

.684 

15 

;      136, 860 

.698 

19 

. 

1      122, 000 

.7045 

10 

•      136, 400 

.7165 

18 

1      127,000 

.725 

13 

1      135,500 

.7375 

15 

128,000 

.746 

12 

128,900 

.7545 

12 

130,000 

.764 

13 

128,200 

.775 

11 

133,500 

.786 

18 

i      128,000 

.794 

11 

,      128,000 

.801 

14 

128,800 

.814 

11 

128, 000 

.8225 

13 

128,  400 

.832 

13 

128,100 

.812 

11 

135,000 

.856 

18 

129,000 

.866 

13 

128,000 

.875 

13 

128,500 

.886 

14 

128,200 

.896 

13 

127, 000 

.905 

13 

129,  000 

.916 

14 

135, 200 

.931 

19 

128.000 

.941 

15 

127,000 

.951 

13 

128,200 

.961 

13 

127,100 

.972 

14 

127,100 

.983 

15 

127,400 

.994 

13 

127,200 

1.00 

19 

98,000 
125,000 

117,000 
115,000 

1.00 

Hosted  15  minntes* 

Maximum  r**lAtAii«A  uftnr  aIiavji  nut 

1.10 

Number 
of  throbs 

1.20 

.......... 

113.  000 

1.30 

52 

between 

109,000 

1.40 

51 

readings. 

105,000 

1.50 

62 

101,500 

1.60 

54 

97,500 

1.70 

47 

11 

91,000 

l.M 

48 

12 

84,000 

1.90 

50 

1? 

.75,000 

2.00 

47 

14 

G8.000 

2.10 

48 

14* 

63,800 

2.20 

41 

16 

57,000 

2.30 

44 

16 

52,500 

2.40 

42 

17 

47,500 

2.50 

42 

22 

42,000 

2.60 

41 

39,900 

2.70 

34 

37,400 

2.80 

73 

31.000 

2.90 

73 

Frictional  surface  of  the  tube  well  polished,  but  retains  marks 
the  turning  tool. 

Corresponding  surface  of  the  hoop  shows  no  material  change  in 
appearance  resulting  from  the  test. 


1190        TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  4"  HOOP. 

DETAILS. 


Applied 
loads. 

Total 
move- 
ment. 

Time. 

Remarks. 

Pounds. 

Inches. 

Seconds. 

50,000 
100.000 
150,000 
200,000 
220. 000 
240,000 

0. 
.0024 

Initial  load. 

Micrometer  readings  taken  from  platform  to  platform  of  testing- 
machine. 

.0048 

.0068 

.0079 

.0089 

260,000 
280,000 
300, 000 
3i!0,  000 

.0096 

.0102 

.0109 

.0118 

310,000 
350,000 

.0127 

.0132 

300,000 

.0138 

370, 000 

.0143 

380, 000 

.0140 

390, 000 
400,000 
404, 100 
129,700 
211, 000 
173,  LOO 
187,800 
193,  800 

.0149 
.0154 

Maximum  frictianal  resistance.    Sudden  slip. 
Load  and  reading  after  slip. 
Continues  the  motion. 
Rested  10  minutes. 

Maximum  resistance  after  above  rest.    Motion  caused  without 
sudden  slip 

".0848" 

.0030 
.2581 

'".iib" 

202,000 

.40 

191, 700 

.41 

"fts" 

192,000 

.42 

27 

191,  800 

.43 

32 

196,200 

.44 

81 

192,900 

.45 

24 

193,800 

.46 

23 

105, 500 

.47 

25 

182,000 

.48 

7 

189,000 

.49 

186,000 
187,200 

.50 

.51 

9*"' 

188,200 

.52 

9 

185, 5U0 

.53 

9 

188  100 

.54 

9 

•88,000 

.55 

9 

187,800 

.56 

8 

IM.  100 

.r,7 

10 

187,800 

.58 

9 

100,400 

.r»9 

10 

189,  200 
189,700 

.60 
.151 

i"" 

190,300 

.02 

8 

188.800 

.63 

9 

190.000 

.04 

10 

190, 2u0 

.63 

10 

100,900 

.66 

10 

191,  200 

.67 

8 

190,  400 

.68 

9 

191,400 

.69 

10 

190, 000 

.70 

9 

191, 600 

.71 

9 

189,800 

.72 

9 

134,000 

.73 

8 

Sadden  slip 

188,000 

.74 

10 

184,000 

.75 

8 

Da 

190.400 

.76 

9 

Do. 

183,000 

.77 

8 

Do. 

188,  (MM) 

.7* 

10 

Do. 

180,000 

.70 

11 

Do. 

180,000 

.80 

8 

Do. 

187,000 

.81 

11 

Do. 

189,000 

.82 

& 

Do. 

188,000 

.83 

9 

188,500 

.81 

11 

188,000 

.8T» 

6 

188,900 

.86 

13 

188,000 

.87 

6 

180,000 

.88 

12 

180,000 

.89 

9 

Do. 

178.000 

.90 

5 

Do. 

179,000 

.01 
.92 
.93 

15 
6 
11 

Do. 

*i83,"oo6"" 

TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        11! 

FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  4"  HOOP—  Continued 

DETAILS— Continued. 


Remarks. 


Sodden  slip. 

Teat  discontinued.    Time,  12.11  p.  m. 


Friction  surfaces  slightly  rusty,  occurring  after  exposure  to  the  a 
A  few  drops  of  water  observed  at  the  joint  of  the  hoop  and  tube  aft 
the  discontinuance  of  the  test. 

Test  resumed  after  a  rest  of  26  hours  35  minutes  under  zero  load. 


I    Applied 


roundt. 
106,000 
1*2,  900 
190,  000 
198,  800 
145.  000 
221,  000 
171.  000 
182,  000 
186,000 
202,000 
178,000 
2U8.O0O 
188.000 
183,000 
189.000 
182,000 
179,000 
198,000 
175,000 
185.000 
176.000 
179,000 
182,000 
174.800 
178,000 
17*2, 000 
172,800 
170,000 
172,000 
174,800 
166.000 

•  171,000 
173.809 
100.800 
173,000 
1C4. 1*0 
174, 0»)0 


Total    | 

move-    .    Time, 
men  I.    : 


Incket. 
1.00 

Swondt. 

1.0060 

1.0085 

1.0234 

1.0817 



1.10 

1.1375 

1.145 

1.17 

1.1865 

1.19 

1.205 

1.218 

1.  220 

1.238 

1.24 

1.25* 

1.267 

1.27 

1. 2816 

1.203 

1.307 

1.31 

1.319 

1.332 

1.344 

1.357 

1.36 

1.369 

1.382  * 

1.303 

1.407 

1.41 

1.425 


49 
34 
34 
25 
13 
26 
16 
19 
18 
14 
24 
13 
It 
21 
20 
IS 

7 

18 
19 
18 
11 

7 

20 
17 
19 
11 
13 


Remarks. 


Sadden  slip. 

Load  and  reading  after  slip. 

Maximum  resistance  after  resting.    Sadden  slip. 

Continues  the  movement. 


IK.  000 

1.433 

18 

166. 000 

1.444 

12 

174.000 

1. 4605 

24 

163.000 

1.47 

18 

168.500 

1.401 

11 

170, 000 

1.477 

23 

168,000 

1.403 

23 

162,009 

1.503 

15 

163,500 

1.5135 

14 

103,000 

L  525 

13 

1G4.500 

1.5375 

20 

158,000 

1.51 

9 

161,000 

1.549 

7 

163,000 

1.561 

14 

161,000 

1.572 

16 

161,509 

1.586 

16 

159,500 

1.5955 

15 

161,000 

1.6080 

16 

158,000 

1.619 

17 

i      159,800 
1 

1.6315 

13 

1192         TESTS    OP    IKON,  STEEL,  AND    OTHER    MATERIALS. 

FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  4"  ZfOOP-Coutinued. 

DETAILS— Continued. 


Applied 
loads. 

Total 
move- 
ment. 

Time. 

Remarks. 

Pound*. 

Inehea. 

Second*. 

161, 500 

1.649 

22 

160,500 

1.6645 

20 

148,000 

1.672 

10 

150,500 

1.689 

21 

158,500 

1.7045 

19 

140,000 

1.7115 

Jl 

143,000 

1. 7190 

7 

141,000 

1.728 

10 

148,000 

1.736 

9 

153,000 

1.747 

23 

144,000 

1.753 

18 

151,000 

1.762 

22 

140,500 

1.77 

23 

159,500 

1.785 

34 

139,000 

1.79 

17 

149, 000 

1.799 

23 

148,000 

1.808 

20 

143,000 

J.  8145 

18 

148.000   ' 

1.823 

23 

148,000 

1.832 

21 

154,000 

1.846 

33 

139,000 

1.8515 

17 

145,000 

1.86 

20 

144,000 

1.8G8 

20 

142,009 

1.875 

19 

143,000 

L883 

20 

152,000 

1.8975 

30 

134, 000 

1.9020 

17 

143,500 

1.91 

20 

153, 000 

1.925 

29 

123,000 
116,000 
130,  500 
145,  000 
128,000 

1.998 

Heated  15  minntes. 

Snddon  slip. 

Max  Imam  resistance  after  15  minutes'  rest 

"Hi"" 

_..  • 

123,000 

2.22 

r    54 

Number 

of  throbs 

between 

114,000 

2.30 

46 

readings. 

12 

110,000 

2.42 

89 

14 

105,000 

2.50 

44 

15 

99,400 

2.62 

50 

15 

93,800 

2.72 

49 

16 

88,030 

2.82 

45 

17 

83,500 

2.92 

45 

18 

78,500 

3.02 

44 

18 

74,300 

8.12 

48 

19 

69,200 

3.22 

46 

18 

. 

64,600 

3.42 

87 

34 

59,900 

3.52 

46 

14 

54,500 

3.62 

44 

13 

51,500 

3.72 

43 

15 

51,800 

3.82 

42 

11 

46,000 

3.92 

58 

12 

After  a  movement  of  the  hoop  of  1/M0  there  was  a  succession  of  sud- 
den slips,  continuing  through  the  remainder  of  the  test. 

Frictional  surface  of  the  tube  well  polished  in  a  higher  degree  than 
the  surface  of  the  tube  with  the  3"  hoop.  The  remaining  tool-marks 
also  were  deeper. 

No  material  change  produced  on  the  corresponding  surface  of  the  hoop, 

REMNANT  OF  WHITWORTH  STEEL  JACKET  CYLINDER. 

{Specimens  taken  from  a  section  of  the  jacket  which  was  shrunk  upon 
a  wrought-iron  tube,  and  removed  from  shrinkage  by  the  application 
of  high  furnace  heat. 

[See  report  of  Chief  of  OrUnanco,  U.  S.  Army,  1885,  Appntitlix  11,  lor  detaila  of  shrink  i£t».  / 


HeTrmcxrtt  of  *~%zcfte£  C&Z£n*ter* . 
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H  Ex  .£/..«  2. 


1  186        TESTS   OF   IRON,    8TEEL,    AND   OTHER   MATERIALS. 

INTERIOR  DIAMETERS  OB  3"  HOOP. 

AFTER  UNHOOPLNG. 

[In  inches.  1 


Distance 

Diameters. 

Means. 

15.746275 
15. 745126 
15. 746075 

from  top. 

i     |     • 

3 

4 

15.7463 
15.  7452 
16. 7461 

0.5 
1.5 
2.5 

15.7463    !      15.7462 
15.7451    1      15.7450 
IS.  7450    |      15.7460 

15.7463 
15. 7452 
15.7450 

Mean 


.15".74579l 


DIAMETERS  OF  BORE  OF  TUBE  WITH  3"  HOOP. 

BEFORE  UNHOOPING. 

[In  inches.] 


Mean 


Distance 
from  top. 

0.50 
2.75 
5.00 

Diameters. 

Means. 

1 

7.0046 
7.0060 
7.0068 

9 

7.0063 

7.00C1 
7.0969 

3 

* 

• 

7.0052 
7.0057 
7.0070 

7.0964 
7.9057 
7.0068 

7. 905125 
7. 005875 
7.006875 

7".  995958 

AFTER  UNHOOPIN 

7.0970    '        7.997L            7.0971 
7.0080    1        7.0084     |        7.0080 
7.0088    j        7.0088            7.0088 

GS. 

• 

0.50 
2.75 
6.00 

7.0975 
7.9985 
7.0988 

7.007175 
7. 098-J25 
7.008800 

7". 

008066 

Beaton 

ition 

O".002l08 

EXTERIOR  DIAMETERS  OF  TUBE  WITH  3"  HOOP. 

AFTER  UNHOOPING. 
[In  Inches.  | 


Distance 
from  top. 


0.5 
1.6 
2.5 


Diameters. 


15. 7625 
15.7620 
15.7621 


15. 7626 
15.7620 
IS.  7620 


15. 7627 
15. 7621 
15. 7621 


15.7625 
15. 7620 
15.7621 


Means. 


15. 762575 
15. 762025 
15. 762075 


,15" 


TESTS    OF    IKON,  STEEL,  AND    OTHER    MATERIALS. 

EXTERIOR  DIAMETERS  OF  4"  HOOP. 

BEFORE  UNHOOPING. 
[In  inches.] 


1187 


Mho 


Mean 


Distance 
from  top. 

1 

Diameters. 
9                   3 

4 

Means. 

0.5 
2.0 
3.5 

20. 0246 
20.0238 
20.0226 

20.0246 
20.  0238 
20.0226 

2O.024G 
20.0238 
20. 0226 

20.0246 
20. 0237 
20.0222 

20.024600 
20. 023775 
20.022500 

20".023625 

AFTER  UNHOOPING. 

0.5 
2.0 
3.5 

20. 0137 
20.0124 
20.0109 

20. 0138 
20.0123 
20. 0112 

20.  0142 
20. 0128 
20. 0112 

20. 0142 
20. 0128 
20.0110 

20.013975 
20. 012575 
20. 011075 

W.012541 

Restoration  ... 

©".011084 

INTERIOR  DIAMETERS  OF  4"  HOOP. 

AFTER  UNHOOPING. 

[In  inches.] 


Distance 
from  top. 

Diameters. 

Means. 

1 

9 

3 

15.7462 
15.7468 
15. 7462 

4 

15. 7460 
15.7462 
15. 7462 

0.5 
2.0 
3.5 

15.7456 

15. 7458 

15. 7459 

15.7450 
15.  7462 
15.7461 

15.745925 
15. 746250 
15.  746100 

.15".746092 


DIAMETERS  OF  BORE  OF  TUBE  WITH  4"  HOOP. 

BEFORE  UNHOOPING. 

I  In  inches.] 


Distance 
from  top. 

Diameters. 

1 

9 

7.9919 
7.9903 
7.9921 

3 

0.50 
3.25 
6.00 

7.9919 
7.9903 
7.9923 

7.9919 
7.9902 
7. 9922 

- 

4 

Means. 

7.9918 
7.9903 
7,9921 

7. 901875 
7.990275 
7.992175 

7".0D1441 


0.50 
3.25 

6,00 


AFTER  UNHOOPING. 


7.9945 
7.9931 
7.9947 


7.9945 
7.9933 
7.9947 


7.9941 
7.9930 
7.9046 


7.9944 
7.9930 
7.0944 


7.994375 
7. 993100 
7.994600 


|Cean 7".904O25 


Restoration ,..„..,.,.    0". 002581 


1194       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1172. 

Marks,  I  B  X. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

i  Per  square : 
I      inch. 


Total. 


Pounds. 
260 
1,250 
2,500 
3,750 
5.000 
6,250 
7,600 
8,750 
10,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15,000 
15.500 
16,000 
16.  500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.600 
22,000 
22,500 
22,510 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62, 000 
53,000 
54,000 
55,000 
56,000 
57, 000 
68,000 
59,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
8n,  000 
88,000 
90,000 
90,040 


Elongation 
i  per  Inch. 

I 

Successive 
elongation 
per  Inch. 

Inch. 
0. 

.000133 
.000134 
.000133 
.000167 
.0001C6 
.000167 
.000133 
.000134 
.000200 
.000033 
. 000033 
.000067 
.  000267 
.003400 
.003166 
.  001034 
.000333 
.000700 
.001033 
.000967 
.  000433 
.000934 
.001500 
.000000 
.001600 
.002933 
.002300 
.002667 
.003000 
.002666 
.003000 
.004000 
.004367 
.004067 
.007333 
.008167 
.012833 
.0207 
.0306 
.0200 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Inch. 
0. 

.000133 
.000267 
.000400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 

0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

■   .000567 

.000733 

.000900 
.001033 
.001167 
.  0013G7 
.001400 
.  001433 
.001500 
.001767 
.  .005167 
.008333 

'""oOOOiiT 

.003767 

.003734 

.  009367 

.  009700 

.  010400 

.011433 
.  012400 

.009367 

.006600 

.  012833 

!   .  013767 

'   .015267 

|   .  016167 
.  017767 

.013767 

.004400 

.  020700 

.  023000 

1   .025667 

!   .028067 

J   .031333 

.  034333 

i   .  038333 

.  042700 

.  047667 

!   .055000 

.063167 

.076000 

.0967 

.1333 

.1533 

General  summary. 

Tensilo  strength  per  square  *nch  of  original  section pounds..         90,040 

Elastic  limit  per  square  iuch  of  originalscction do...  48,000 

Elongation  per  inch  after  rupture inch..      0.2400 

Elongation  per  inch  under  strain  at  elastio  limit do...        .0015 

Reduction  in  diameter  at  point  of  rupture do...        .154 

Seduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture ".l  from  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".40*,  ".18 


TE8TS    OP   IRON,    8TEEL,    AND   OTHEE   MATERIALS. 

No.  1173. 
Marks,  J  E  X. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


1195 


Applied  loads. 

Elongation 
per Tneh. 

Inch. 

o. 

.000200 
.000367 
.000500 
.900700 
.000867 
.001033 
.001200 
.001367 
.001500 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001633 
.001867 
.001933 
C   .002000 
i   .002200 
.002533 
.006233 
.007333 
.008733 
.010067 
.  012333 
.013733 
.015267 
.017067 
.018733 
.020433 
.022500 
.  024767 
.027100 
.029700 
.032467 
.036100 
.030667 
.945500 
.050607 
.056000 
.004  000 
.080000 
.1000 
.1267 

Successive 
elongation 

per  inch. 

Permanent 
set. 

Inch, 
0. 

.000033 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 
.000067 
.000067 

Successive 
permanent 

set. 

Inch. 
0. 

.000033 
0. 
0. 
0. 
0. 
0. 
0. 

.000034 
0. 

Remarks. 

1 

,     Total. 

! 

Per  square 
inch. 

Pound*. 
1.000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,090 
40,009 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
63.000 
64.000 
55.000 
56,000 
57,000 

58,000 

69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
90,009 
98,009 
100,000 
102,009 
104,000 
104,200 

Pounds. 

1          250 

•       1.250 

2,  :.oo 

3,750 

5.000 

.       «, 250 

7,500 

'       R.750 

,     10.000 

!     11.250 

,     11,500 

11,750 

Inch, 

0. 

.000200 
.000167 
.000133 
.000200 
.000167 
.000106 
.000167 
.000107 
.000133 

0. 

.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000200 
.000333 
.003700 
.001100 
.  001400 
.001334 
.002266 
.001400 
.001534 
.001800 
.001666 
.001700 
.002067 
.002207 
.002333 
.002600 
.002767 
.003633 
.003567 
.005633 
.005167 
.005333 
.008000 
.016000 
.•0200 
.0267 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

12.000 

12.250 
12,500 
12,759 
13,000 
13,2?0 
13,500 
13.759 
14.000 
14,250 

14,600 

14,750 
15.000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 

.000100 

.000038 

.000100 

0. 

.004100 

.004000 

19,000 

19.500 
20.009 
20.500 
21,000 
21.600 
22,000 
22.  £00 
23,009 
23.500 
24,000 
24,500 
25,009 
25,509 
26,000 
26,050 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      104,200 

Klastic  limit  per  square  inch  of  original section do...        57,000 

Blongation  per  inch  after  rupture inch .  -      0. 1733 

Llongation  per  inch  under  strain  at  elastic  limit do...        .001933 

Redaction  in  diameter  at  point  of  rupture do...        .074 

Seduction  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture \  Inch  from  middle  of  stem 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  the  circumference 

Elongation  of  inch  sections I ".16,  ".20*,  ".16 


1196        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.   572. 
Marks,  K  IS  X. 
Length,  5".00. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Applie 
Total. 

[1  loads. 

Per  square 
inon. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35, 000 
40,000 
45,000 
50, 000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
102,100. 

Corapres- 
Hion  Ywr 

inch. 

Inch. 
0. 
.000150 
.000300 
.000400 
.000550 
.000700 
.000850 
.001000 
.001150 
.001300 
.001500 
.001600 
.001550 
. 001550 
.  001000 
.001650 
.001700 
.001700 
.  001750 
.001750 
.001800 
.001850 
.001750 
.001900 
.002000 
.003000 

Snccessivo 

comprea- 

Hion  per 

inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

500 

2,500 

Inch. 

0. 

.000150 
.000150 
.000100 
.000150 
.000150 
.000150 
.000150 
.  000150 
.000150 
.000200 

0. 
.000050 

0. 
.000050 
.  000050 
.  000050 

0. 
.000050 

0. 
.000050 
.000050 
.  000100 
.000150 
.000100 
.001000 

Inch. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000050 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

5.000 

7,500 

10,000 

12,  f>4>0 

15, 000 

17,  500 

20, 000 

22,  500 
15, 000 
25.  5C0 

""."oooom" 

20. 000 

1:6,  500 

27, 000 

27,500 
28,  000 

.000050 

0. 

28,  500 
29.000 

20,  500 

30,000 
HO,  500 

.000060 

0. 

31,000 

31,500 

32,000 

32,500 
51,050 

.001000 

.000050 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..        01.000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0. 0018.*>o 

Ultimate  strength  per  square  inch  of  original  section pounds..      102,  U'O 

Manner  of  failure triple  flexure 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1197 


No.  573. 


Marks,  LEX. 

Length,  5".00. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


I 


Apphed  loads.       |  SacOM8ive 

Pers^arc        inX      |    -"£* 


Total. 


1  Pounds. 

.  500 

I      2.500 

;    5,ooo 

I  7.500 
10,000 
12,  500 
15,000 
17,500 
'JO,  000 
2J,500 
25,  000 
25,  500 
26,0t0 
26,500 
27,000 
27,500 
2*.  000 
'J8,  500 
29,  UOO 
2D,  500 

:w,  uoo 
:;o,  5oo 
y  l.ooo 

31,500 
32.000 
32,500 
41,600 


I 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30.000 
35,000 
40,  COO 
45,000 
♦f»0,  000 
51,000 
52.000 

53,000 

54.000 
55,000 
56,000 
57,000 
58,000 
59.000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
89,200 


Inch. 
0. 

.000150 
.000300 
.  0U0450 
.000600 
.000750 
.000900 
.001050 
.001200 
.001350 
.001500 
.001500 
.001550 
.001600 
.001650 
.001700 
.001800 
.001850 
.002000 
.002050 
.001800 
.005350 
.005750 
.006150 
.007100 
.008000 


Inch, 

0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 

0. 
.000050 
.000050 
.000050 
.000050 
.00010O 
.000050 
.000150 
.000050 
.000250 
.003550 
.000400 
.000400 
.000950 
.000900 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000050 


.005750 


Successive 

permanent 

set. 


Inch. 


.000050 


.000050 


.004750 


Remarks. 


Initial  load. 


Elastic  limit 


Ultimate  strength. 


General  summary, 

Klantic  lini it  per  square  inch  of  original  section pounds..        57,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001850 

ritimate  strength  per  square  inch  of  original  section pounds..       89,200 

Manner  of  failure triple  flexure 


1198        TESTS   OF   IRON,    STEEL,    AND   OTHEE   MATERIALS 

No,  574, 
Marks,  NEX. 
Length,  3".94. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
iucli. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Pounds. 

500 

2.600 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20,000 

22,600 

25,000 

25,500 

26,000 

26,500 

27,000 

27,500 

28.000 
28,500 
29,000 
29,500 
30,000 
60,800 

Per  square 
inch. 

PountU. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,  OtO 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 

55, 000  J 

56,000 
57,000 
58,000 
59,000 
60,000 
101,600 

Inch. 
0. 

.  000150 
.000300 
.000450 
.000600 
.000750 
.000900 
.001050 
.001200 
.001400 
.001600 
.001050 
.001700 
.001750 
.001850 
.002000 
.008000 
.000200 
.009000 
.009950 
.010400 
.010800 

Inch. 
0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000200 
.000050 
.000050 
.000050 
.000100 
.  000150  ) 
.0060005 
.001200 
.000400 
.000350 
.000450 
.000400 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000060 
.000050 
.000100 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

""."600050" 
0. 
.000050 

.006050 

.005950 

.008700 

.002650 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..        63,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001750 

Ultimate  strength  per  square  inohof  original  section pounds..     401,000 

Manner  of  failure '.....triple  flexure 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 


1199 


Marks,  P  E  X. 

Length,  3".94. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


No.  575. 


Applied  loads.       I 

_. '  Compres- 

,  ;  sion  per 

.  Per  square  i       inch. 


ToUl.     J 


I 


inch. 


>i 


I  Pound*. 

,         500 

1      2,500 

i      5,000 

J      7,500 

10,000 

12,500 

I    15,000 

I    17.500 

1    20,000 

l    22,500 

I    25,000 

25,500 

20,000 

26,500 

27,000 

27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
50,800 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,0(0 
50,000 
51,000 
52,000 
53,000 

54, 000 j 

55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
101,600 


Successive 
compres- 
sion per 
inch. 


Inch. 
0.      ' 
.000150  . 
.000300  , 
.000450  l 
.000600  ' 
.000750  , 
.000900  ' 
.  091050 
.  001200 
.001350 
.001500 
.001500 
.001559 
. 001550 
.001600 
.005800 
.006800 
.007600 
.008500 
.000250 
.010300 
.011300 


Inch. 

0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 

0. 
.000050 

0. 

.000050 
.004200 
.  001000 
.000800 
.000900 
.000750 
.001050 
.001000 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.004800 


.008950 


Successive 

permanent 

set. 


Inch. 


.004800 


.004150 


Remarks. 


Initiol  load. 


Elastic  limit 


Ultimate  strength. 


General  summary. 

Ehatic  limit  per  square  inch  of  original  section pounds'..        54,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001600 

Ultimate  strength  per  square  inch  of  original  section pounds..      101,600 

Manner  of  failure triple  flexure 


1200        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

NO.  1671. 
Marks,  II  B  X, 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
0,250 
7,500 
8,750 
10,000 
11,250 
11,500 
11, 750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,  500 
17,000 
17,500 
18,000 
18,500 
19,000 
111,500 
20, 000 
20, 500 
21,000 
21,  500 
22, 000 
22,500 
23,  000 
23, 500 
24,000 
24,500 
25,000 
25,030 


Per  square 
inch. 


round*. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35,000 
40, 000 
45.000 
46,000 
47,000 
48, 000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,  000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
81,000 
86, 000 
88,000 
00,000 
92.000 
04, 000 
96,000 
98,000 
100,000 
100,120 


Elongation 
per  inch. 


Inch, 
0. 

.  000133 
.000267 
.000433 
.000633 
.000767 
.000900 
.001033 
.001200 
.001333 
.001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.  001633 
.001667 
.001700 
.  001733 
. 001767 
.001833 
.003500 
.004667 
.005767 
.007333 
. 009167 
.011000 
. 012733 
.014567 
.016500 
.018500 
.  020567 
. 022733 
. 025333 
.  028033 
.031500 
.034167 
.  037567 
.041667 
.046500 
.052833 
.0600 
.0700 
.1033 
.1267 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000134 
.000166 
.000200 
.000134 
.000133 
.000133 
.000167 
.000133 
.000034 
.000033 
.0U0067 
.000033 
.000033 
.  000034 
.000066 
.000034 
.000033 
.000033 
.  000034 
.000066 
.001667 
.  001167 
.001100 
.001566 
.001834 
.001833 
.001733 
.001834 
.001933 
.002000 
.002067 
.002166 
.002600 
. 002700 
. 003467 
.002667 
.003400 
.004100 
.004833 
.006333 
.007167 
.0100 
.0333 
.0234 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.003567 


Snooeeaive 

permanent 

set. 


Inch. 


.003567 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..        100,120 

Eluatic  limit  per  square  inch  of  original  section .do...  57,000 

Elongation  per  inch  after  rupture inoh..      0.2100 

Elongation  per  inch  under  strain  at  elastic  limit do...        .001833 

Reduction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  oentum  of  original  section .***6 

Position  of  rupture - - •- ..".95  from  neck 

Character  of  broken  surface granular  at  oircumforenoe;  dull  silky  center 

Elongation  of  inch  sections 1 ".80*,  ".18,  ".15 
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No.  1673. 
Marks,  HEX, 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Successive 

elongation 

per  inoh. 

Permanent 
set. 

Suooeaalve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

per  Inch. 

Pound*. 

250 

1.260 

2.600 

2,750 

5,000 

6,250 

7,500 

8,750 

10.000 

11,250 

12,500 

12.760 

13,000 

13.250 

13.600  . 

13,750 

14.000 
14,250 
14.600 
14,750 
15,000 
15.600 
10,000 
16.500 
17,000 
17.500 
18,000 
18  500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,600 
53,000 
54,000 
55, 000  J 

56,000 
57,000 
58,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 

Inek. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.001267 
.001367 
.001533 
.001567 
.001600 
.001633 
.001733 
.001900 
.013367 
.014200 
.014667 
.015633 
.010200 
.017233 
.018733 
.020667 
.028333 
.026667 
.028200 
.031000 
.034033 
.037767 
.641500 
.045667 
.0500 
.6667 
.0667 
.0767 
.0900 
.1200 
.1633 

0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000168 
.000167 
.000167 
.000100 
.000160 
.000034 
.000033 
.000033 
.000100 
.000107 
.011467 
.000833 
.000367 
.001066 
.000667 
.001038 
.001600 
.002134 
.002466 
.002334 
.002533 
.002800 
.003033 
.003734 
•003788 
.004167 
.004383 
.0067 
.0100 
.0100 
.0133 
.0300 
.0433 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Inltmlload. 
Elastic  limit. 

Tensile  strength. 

.011233 

.011233 

.014700 

.003467 

10,000 
10,500 
20,000 
20,500 

21,006 

21.500 

22.000 

22,500    I        80,000 

23.000            02,000 

23.200            fB.040 

General  nummary. 

Tensile  strength  per  square  inoh  of  original  aeotion pounds..         03,040 

Klaetio  limit  per  square  inch  of  original  section do...         63,000 

Elongation  per  inoh  after  rupture inoh..      0.2233 

Kkrogation  per  Inoh  under  strain  at  alastio  limit do...       .001633 

Redaction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  per  oentum  of  original  seotion 89.2 

Position  of  rupture - ".86  from  neck 

Character  of  broken  surface „ silky 

Elongation  of  inch  saottons ".34*,".1V'.16 

H.  Ex.  31 76 


1202        TESTS   OF   IKON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1672. 
Marks,  J  E  Xj 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17.500 
18,000 
18,500 
10,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,040 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78, 000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100, 000 
102,000 
104,000 
104,160 

Inch. 
0. 

.000100 
.000233 
.000333 
.000538 
.000667 
.000833 
.001000 
.001167 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001600 
.001633 
.001067 
.001667 
.001700 
.001733 
.001767 
.001800 
.001933 
.002(00 
.004067 
.004833 
.006867 
.007333 
.007900 
.009533 
.011700 
.014033 
.015133 
.016767 
.019433 
.020400 
.023333 
.025400 
.027667 
i0J0700 
.033433 
.037100 
.041000 
.0433 
.0500 
.0567 
.0700 
.0967 
.1233 

Inch. 

0. 

.000100 
.000133 
.000100 
.000200 
.000134 
.000166 
.000167 
.000167 
.000133 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 

0. 
.000033 
.000033 
.000034 
.000033 
.000133 
.000467 
.001667 
.000766 
.002034 
.000466 
.000567 
.001633 
.002167 
.002333 
.001100 
.001634 
.002666 
.000967 
.002933 
.002067 
.002267 
.003033 
.002783 
.003667 
.003900 
.0023 
.0067 
.0067 
.0133 
.0267 
.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

.000067 

.000067 

General  summary. 


Tensile  strength  per  square  inch  of  01  iginal  section pounds.. 

Elastic  limit  per  squaro  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  clastic  limit .- do... 

Reduction  in  diameter  at  point  of  rupturo do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular,  radiating  from  dull  colored  metal  at  circumference 

Diameter 1"  from  point  ot  rupture,  ".46 

Elongation  of  inch  sections ".28*,  ".15,  ".10 


104,160 
60,000 
a  1767 

.001903 
074 


TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 
No.  1674. 


1203 


Marks,  J  B  X, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

perinea. 

Permanent 
set. 

Successive 

permanent 

set. 

Eetnarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

3.730 

5,000 

6,250 

7.500 

8.750 

10,000 

11.250 

11.500 

11,750 

12,  000 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000* 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
aa  non 

Inch. 
0. 

.000100 
.000200 
.000367 
.000638 
.000700 
.000867 
.001033 
.001200 
.001333 
.001367 
.001400 
.003738 
.007167 
.009938 
.010533 
.011100 
.011633 
.012933 
.013733 
.014433 
.014900 
.016700 
.016667 
.017738 
.019333 
.021600 
.023733 
.025833 
.028233 
.031033 
.034000 
.036000 
.040667 
.044667 
.049383 
.054607 
.061333 
.0733 
.0833 
.1000 
.1333 

Inch. 

0. 

.000100 
.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000034 
.000038 
.002333 
.008434 

,  .002766 
.000600 
.000667 
.000533 
.001300 
.000800 
.000700 
.000467 
.000800 
.000987 
.001086 
.001600 
.002167 
.002233 
.002100 
.002400 
.002800 
.002967 
.002900 
.003767 
.004000 
.004666 
.006334 
.000606 
.  011967 
.0100 
.0167 
.0383 

0. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

12,250            *°  mm 

12.500 
12,760 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15.000 
15,500 
10,000 
10.54  0 
17.000 
17,500 
'18.000 
18.500 
10.000 
10,600 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
20,000 
t     23,290 

60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81,000 
86.000 
88,000 
90,000 
92,000 
93,160 

.007900 

.007900 

.011500 

.008600 

.016200 

.003700 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     93,166 

Elastic  llorit  per  square  inch  of  original  sertion do...     47,000 

Elongation  per  Inch  after  rupture inch..      0.1767 

Elongation  per  inch  under  strain  at  elastic  limit do...       .0014 

Reduction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture *. J"  from  middle  of  stem 

Character  of  broken  surface • silky,  interspersed  with  granular  metal 

Elongation  of  inchseotfona ".14,  ".30*,".  00 


.-     »       t 


\ 


, ""    TESTS  OF  STEEL  "WIRE  ".15  SQUARE 
USED  IN  GUN  CONSTRUCTION. 
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•    4 


~      **~TU* 

^ 

^ 

"Z*-z-~>e> 

4 

iZsJJjL. 

H  Ex  AL...  49  2 
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TESTS  OF  STEEL  PROM  UPPER  END  OF  TOP  WIRE  BILLET,  INGOT 

Ho.  1,  LOT  Ho  3. 

No.  2771. 
Marks,  f^J 
Diameter,  ".504. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set 

Successive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8,000 

b.800 

8,000 

0,200 

0,400 

0,000 

0,800 

10,000 

10,400 

10.800 

11,200 

11,000 

12,000 

12,400 

12,800 

13,200 

13,000 

14,000 

14.400 

14,700 

Poundg. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
52,000 
64,000 
60,000 
58,000 
00,000 
62,000 
04,000 
06,000 
68,000* 
70,000 
72,000 
73,500 

Inch. 
0. 

.000150 
.OOOtOO 
.000600 
.000850 
.001060 
.601260 
.001450 
.001650 
.001660 
.001700 
.001750 
.018000 
.010000 
.019700 

1 031860 

1  #25260 

.028000 

.031750 

.036600 

'.041000 

.040500 

.0535 

.0600 

.0700 

.0850 

.1000 

.1400 

.1050 

0. 

.000150 
.000250 
.000200 

.000260 
.000200 
.000300 
.000200 

.000200 
0. 
.000050 
.000050 
.016250 
.001000 
.000700 
•  000050 
.001200 
.001750 
.001650 
.002760 
.003750 
.004750 
.004500 
.005500 
.0000 
.0075 
.0100 
.0150 
.0150 
.0400 
.0550 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..      73,500 

Elastic  limit  per  square  inch  of  original  section do...      43,000 

Elongation  per  Inch  after  rupture inch..      0.3400 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00175 

Reduction  in  diameter  at  point  of  rupture do...    .104 

Seduction  in  srea  after  rupture,  per  centum  of  original  section 54.6 

Position  of  rupture 1".20  from  neck 

Character  of  broken  surface line  silky 

Elongation  of  Inch  sections '. ".28,  ".40* 
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Marks,  ^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


No.  2772. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8,600 

8,800 

0,000 

0,200 

0,400 

0,600 

0,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,760 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
62,000 
54,000 
56,000 

'  58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
73,800 


Elongation 
per Inch. 


Inch. 
0. 
.000200 


.000550 

.000700 

.000850 

.001050 

.001200 

.001400 

.001450 

.001600 

.005300 

.018000 

.019050 

.020000 

.020800 

.022550 

.023900 

.025500 

.028550 

.032350 

.036750 

.041300 

.046550 

.053250 

.060500 

.0700 

.0850 

.1000 

.1250 

.1050 


Successive 
elongation 
perinoh. 


0. 

.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 


.000050 

.000050 

.003800 

.012700 

.001050 

.000950 

.000800 

.001750 

.001350 

.001600 

.003050 

.003800 

.004400 

.004550 

.005250 

.006700 

.007250 

.0005 

.0150 

.0150 

.0250 

.0700 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..      73,800 

Elastic  limit  per  square  inch  of  original  section do...      42,000 

Elongation  per  inch  after  rapture inch..      0.3400 

Elongation  per  inch  under  strain  at  elastio  limit do...        .0015 

Redaction  in  diameter  at  point  of  rupture do...        .165 

Redaction  in  area  after  rupture,  per  contain  of  original  section do. ..    54.6 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".34*,".34* 


TESTS  OF  IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  2773. 

Marks,  ^J 

Diameter,  *'.320. 

Sectional  area,  .08  square  inch. 
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Applied  load*. 

Elongation 
per  inch. 

Suoceaeive 
elongation 
per  inch. 

Permanent 
set. 

Snoceaaive 

permanent 

aet 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
80 
400 
800 
1,200 
1,600 
2,000 
2,400 
2.800 
2,880 
2,900 
3,040 
3,120 
3,200 
3,280 
3,360 
3.440 
3,520 
3,000 
3,080 
3,760 
3.810 
3,020 
4,000 
4,160 
4,320 
4,480 
4,6-10 
4,800 
4,960 
5,120 
5.280 
5,440 
5,600 
5,720 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,01)0 
52,000 
51,000 
56,000 
58,000 
60,000 
62,000 
64,000 
68,000 
68,000 
70,000 
71,500 

Inch. 

0. 
.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0018 
.0030 
.0049 
.0108 
.0172 
.0187 
.0198 
.0215 
.0280 
.0251 
.0270 
.0265 
.0298 
.0317 
.0360 
.0407 
.0470 
.0528 
.0619 
.065 
.075 
.09 
.11 
.145 
.225 

Inch. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0001 
.0001 
.0007 
.0012 
.0010 
.0114 
.0009 
.0015 
.0011 
.0017 
.0015 
.0021 
.0019 
.0015 
.0013 
.0019 
.0033 
.0057 
.0063 
.0058 
.0091 
.0031 
.010 
.015 
.020 
.035 
.080 

a 

Iitea. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

* 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..      71,600 

Elastic  limit  per  square  inch  of  original  section do...      86.000 

Elongation  per  inch  after  rapture inch..      0.30 

KloDgation  per  inch  under  strain  at  elastic  limit do...        .0011 

Reduction  in  diameter  at  point  of  rnptore do...        .027 

Reduction  in  area  after  rupture,  pel  centum  of  original  section 83.7 

Position  of  rapture ".66  from  neck 

Character  of  broken  surface silky;  serrated 


1210       TESTS   OP  IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  2776. 

Marks,  ^J> 

Diameter,  ''.320. 

Sectional  area,  .08  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
'80 
400 
800 
1,200 
1.600 
2,000 
2,400 
2,800 
2,880 
2,960 
3.040 
3,120 
3,200 
3,280 
3,360 
3,440 
3,520 
3,600 
3,680 
3,760 
3,840 
3,920 
4,000 
4,160 
4.320 
4,480 
4.640 
4.800 
4,900 
6,120 
5,280 
5,440 
5,600 
5,680 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
26,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,000 

Ineh. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0011 
.0012 
.0016 
.0040 
.0160 
.0171 
.0180 
.0195 
.0213 
.0226 
.0245 
.0260 
.0275 
.0294 
.0317 
.0352 
.0104 
.0472 
.0517 
.0610 
.0700 
.0900 
.10 
.115 
.155 
.225 

Ineh. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 

0. 
.0001 
.0004 
.0024 
.0120 
.0011 
.0000 
.0015 
.0018 
.0013 
.0010 
.0015 
.0015 
.0010 
.0023 
.0035 
.0052 
.0068 
.0045 
.0093 
.0090 
.0200 
.010 
.015 
.040 
.070 

0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  nrnvwry. 

Tensile  strength  per  square  Inch  of  original  section pounds..       71,000 

Elastic  limit  per  square  moh  of  original  section do...       37,000 

Elongation  per  inch  after  rapture inch..        0.27 

Elongation  per  inch  nnder  strain  at  elastic  limit do...         .0012 

Redaction  in  diameter  at  point  of  rapture do...  .027 

Reduotion  in  area  after  rapture,  per  oentam  of  original  section 33.7 

Position  of  capture ".65  from  neck 

Character  or  broken  surface • silky;  serrated 


TESTS  OF   IRON,    STEEL,   AND   OTHER  MATERIALS        1211 

".15  SQUARE  STEEL  WIRE  SPECIMENS  FROM  TWENTY  SELECTED  BIL- 
LETS. 

[See  Beport  of  Chief  of  Ordnance,  U.  S.  Army,  1885,  Appendix  43.) 

Square  steel  wire. 

Ends  of  samples  remote  from  end  of  coil  were  bent  aroand  an  arbor 
".30  diameter. 

Tensile  tests  made  on  section  of  wire  next  that  nsed  for  the  bending 
(coiling)  test. 

Wires  straightened  between  rolls  before  testing. 

No.  2302. 

Mark,  I 

Sectional  area,  ".1496  x  ".1494  =  .02235  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Saooeaaive 
elongation 
perlncli. 

Permanent 

set. 

Successive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pound*. 
112 
224 
335 
447 
559 

Pound*. 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
65,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105.000 
110,000 
115.000 
120.000 
125,000 
130,000 
135.000 
140,000 
145,000 
150,000 
160,850 

Inch. 
0. 

.000220 
.000360 
.000660 
.000710 
.000880 
.001000 
.001280 
.001480 
.001700 
.001940 
.002140 
.002380 
.002610 
.002860 
.008120 
.003390 
.003630 
.003930 
.004*210 
.004580 
.004050 
.005400 
.005850 
.006250 
.006820 
.007500 
.008280 
.009150 
.010250 

Inch. 
0. 

.000220 
.000149 
.000220 
.000130 
.000170 
.000210 
.000190 
.000200 
.000220 
.000240 
.000200 
.000240 
.000230 
.000240 
.000270 
.000270 
.000240 
.000300 
.000280 
.000370 
.000370 
.000450 
.000450 
.000400 
.000570 
.000680 
.000780 
.000870 
.001100 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.060040 

.000640 

!        671 

783 
804 
1,006 
1.118 
1.229 
1,341 
1.433 
1,565 
1,676 
1,788 
1,900 
2.012 
2,123 
2,235 
2,347 
2.459 
2,570 
2,682 
2,794 
2,900 
3,017 
3,129 
3,241 
3,353 
3,595 

.000080 

.000040 

.000180 

.000100 

.000320 

.000140 

.000610 

.000290 

.001280 

.000670 

.002750 

.001470 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     160,850 

Elongation  par  Ineh  after  rapture — inch..  .009 

Dimensions  at  point  of  rupture ".137  X  ".137 

Reduction  in  area  after  rapture,  per  centum  of  original  section.. 16.0 

Position  of  rupture 54/'  outside  the  ganged  length 

Character  of  broken  surface line  silky 


1212       TESTS  OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2303. 

Mark,  H.  . 

Sectional  area,  ".1488x".U92=.0222  square  inch. 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set 

Successive 
permanent 

set 

Remarks. 

Total. 

Per  square 

iDCh. 

Pounds. 

Ill 

222 

333 

444 

555 

666 

777 

H88 

099 

1,110 

1,221 

1,332 

1,443 

1,554 

1,085. 

1,776 

1,887 

1,998 

2,109 

2,?20 

2.831 

2,442 

2,563 

2,064 

2,775 

2,886 

2,997 

3.108 

3. 219 

3.330 

3.441 

3.592 

Pounds. 

6,000 

10,000 

15,000 

20.000 

25,000 

30,000 

35,000 

40,000 

45,000 

60,000 

55,000 

80,000 

65,000 

70,000 

76.000 

80.000 

85,000 

90,000 

95.000 

100.000 

105,000 

110.000 

115,000 

120,1100 

125.000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

161,800 

Inch. 
0. 

.000220 
.000400 
.000590 
.000790 
.001000 
.001200 
.001420 
.001620 
.001830 
.002040 
.002250 
.002480 
.002710 
.002980 
.003210 
.003480 
.003730 
.004050 
.004400 
.004700 
.005050 
.006480 
.006920 
.006440 
.007030 
.007700 
.008000 
.009610 
.010840 
.013000 

Inch. 
0. 

.000220 
.000180 
.000190 
.000200 
.000210 
.000200 
.000220 
.000200 
.000210 
.000210 
.000210 
.000230 
.000230 
.000270 
.000230 
.000270 
.000250 
.000320 
.000360 
.000300 
.000350 
.000430 
.000440 
.000620 
.000590 
.000870 
.000900 
.001010 
.001230 
.002180 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000020 

.000020 

.000100 

.000080 

.000180 

.000080 

.000260 

.000180 

.000720 

.000480 

.001400 

.000880 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    161,800 

Elongation  per  inch  after  rupture inch..  .009 

Dimensions  at  point  of  rupture do...  ".1 30  X".  130 

Iteduotion  in  area  after  rupture,  per  centum  of  original  section 23.0 

Position  of  rapture 8".8  outside  the  gauged  length 

Character  of  broken  surface fine  silky 


TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATEBIAL8. 

No.  2304. 
Mark,  III. 
8ectional  area,  ".1488  x  ".1492= .0222  square  inch. 
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Applied  loads. 

Elongation 
perinoh. 

Successive 
elongation 
perinoh. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

Ill 

222 

333 

444 

555 

666 

777 

888 

980 

1,110 

1,221 

1,332 

1,443 

1,654 

1,665 

1,776 

1,887 

1,906 

2,100 

2,226 

2,331 

2,442 

2,563 

2,664 

2,775 

2,886 

2.907 

3,108 

3,219 

3.330 

3.441 

3,546 

Pounds. 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65.000 
70,000 
75,000 
80,000 
85,000 
90,000 
05,000 
100,000 
105,000 
110,000 
116,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145,000 
150,000 
155,000 
150,730 

0. 

.000160 
.000350 
!  000540 
! 000740 
.001040 
.001240 
.001440 
.001640 
.001840 
.002050 
.002260 
.002860 
.002600 
.002760 
.003090 
.003320 
.003600 
.008010 
.004210 
.004600 
.005000 
.005380 
.005810 
.008310 
.006940 
.007600 
.008450 
.009480 
.010700 
.013380 

Inch. 
0. 

.000160 
.000190 
.000190 
.000200 
.000800 
.000200 
.000200 
.000200 
.000200 
.000210 
.000210 
.000180 
.000210 
.000160 
.000330 
.000230 
.000280 
.000310 
.000300 
000890 
! 000400 
.000880 
.000430 
.000500 
.000630 
.000750 
.000760 
.000080 
.001270 
.002680 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

—.000010 

—.000010 

.000040 

.000050 

.000110 

.000070 

**"  .000290 

.000180. 

.000570 

.000280 

.001260 

.000890 

.002880 

.001620 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  159,730 

Aongstton  per  inch  alter  rupture inch..  .006 

Dimensions  at  point  of  rapture ".132  X  ".132 

IUdactk>n  In  ares  after  rnptare,  per  oentam  of  original  sectkm 21.5 

Position  of  rapture - 5".6  outside  the  ganged  length 

Character  of  broken  surface — fine  silky 


1214       TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2305. 
Mark,  IV. 
Sectional  area,  ".U99x".1498=.02245  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarka, 

Total. 

Per  square 
inch. 

Pounds. 
112 
224 
837 
449 

673 
786 
898 
1,010 
1, 122 
1,235 
1,347 
1,459 
1,571 
1,684 
1,796 
1,908 
2,020 
2,133 
2, 245 
2,857 
2,470 
2,562 
2,694 
2,806 
2,919 
3,031 
3,143 
3,255 
3,368 
3,480 
3,735 

Poundt. 

5,000 

10,000 

15,000 

20,000 

25,000 

80,000 

85,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

166,370 

Inch. 
0. 

.000200 
.000380 
.000570 
.000770 
.000970 
.001170 
.001370 
.001570 
.  001770 
.001970 
.002180 
.002420 
.002650 
.002860 
.003120 
.  003350 
.003630 
.003930 
.004240 
.004540 
.004860 
.005290 
.005760 
.006180 
.006730 
.007380 
.008220 
.009020 
.010230 
.011860 

Inch. 
0. 

.000200 
.000180 
.000190 
.000200 
.000200 
.000200 
.00020C 
. 000200 
.000200 
.000200 
.000210 
.000240 
.000230 
.000210 
.000260 
.000230 
.000280 
.000300 
.000310 
.000300 
.000320 
.000430 
.000470 
.000420 
.000550 
.000650 
.000840 
.000800 
.  001210 
.001630 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000030- 

.000030 

.000080 

.000060 

.000170 

.000090 

.000340 

.000170 

.000640 

.000300 

.001270 

.000630 

.002780 

.  001510 

General  summary. 

Tensile  strength  per  square  inch  of  original  section '..pounds..         166,370 

Elongation  perinoh  after  rupture inch..  .015 

Dimensions  at  point  of  rupture ".  133X".  133 

Keduction  in  area  after  rupture,  per  centum  of  original  section 21.2 

Position  of  rupture 1J"  outside  the  gauged  length 

Character  of  broken  surface fine  silky 


TESTS  OF   IKON,    STEEL,    AND  OTHEE  MATERIALS. 

No.  2306. 
Mark,  V. 
Sectional  area,  ".1504  x  ".1605 =.0226  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 
permanent 

s       SCt. 

Remarks, 

ToUL 

Per  square 
incn. 

Pounds.  |    Pound*. 
113    :          5,000 
226            10,000 
339    I        16,000 
452    •        20  oon 

Inch. 
0. 

.000160 
.000360 
.000550 
.000730 
.000899 
.001090 
.001290 
.001400 
.001690 
.001890 
.002100 
.002310 
.002570 
.002820 
.003070 
.003290  ' 
.003560 
.003840 
.004140 
.004410 
.004770 
.0C521O 
.005680 
.006150 
.006650 
.007320 
.007970 
.008790 
.000790 
.011110 

Inch, 
0. 

.000160 
.000300 

.000190 
.000180 
.000160 
.000200 

.000200 
.000200 
.000200 
.000200 
.000210 
.000240 
.000230 
.000250 
.000250 
.000220 
.006270 
.009280 
.000300 
.000270 
.000360 
.000440 
.000450 
.000490 
.000500 
.000670 
.000650* 
.000820 
.001000 
.001890 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

565 
678 
791 
904 
1,017 
1,130 
1,243 
1,356 
1,469 
1.583 
1.605 
1,808 
1,921 
2,034 
2,147 
3,260 
2,373 
2,486 
2,699 
2,712 
2,825 
2  938 

2%  000 
30,000 
35,000 
40,000 
45,000 
60,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85.000 
90.000 
96,000 
100.000 
105,000 
110,000 
115,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145,000 
150,000 
165,000 
170,710 

0. 

.000100 

.009106 

.000260 

.000160 

.000560 

.000360 

.001160 

.000809 

3,051 
3,164 
3.277 
3,390 
3.503 
3,868 

.002640 

.001880 

General  eummarj/. 

Tensile  streogth  per  sqoareiiich  of  original  section pounds..         170,710 

Ihmgation  of  inota  sections Inch..  .013 

Dimensions  at  point  of  rupture ".142  X  ".  142 

Redaction  in  ana  alter  rupture,  per  oentom  of  original  section 10.8 

Position  of  rupture —  6f"  outside  the  gauged  length 

Character  of  broken  surface ....~ fine  silky 


1216        TESTS  OF  IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  2307. 
Mark,  VI. 
Sectional  area,  ".1488x".H96=.02226  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnoh. 

Permanent 

set. 

Successive 

permanent 

set 

HfffiWilt 

Total. 

Per  square 
inch. 

Voundt. 

HI 

223 

334 

445 

557 

668 

779 

800 

1,002 

1,113 

1,224 

1,336 

1,447 

1,558 

1,670 

1,781 

1,892 

2,003 

2,115 

2,226 

2,337 

2,449 

2,560 

2,671 

2,783 

2,804 

3,005 

3,116 

3,228 

3,499 

Pound*. 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
*  60, 000 
66,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125,000 
180,000 
135,000 
140,000 
145,000 
157, 190 

Inch. 
0. 

.000160 
.000360 
.000540 
.000740 
.000940 
.001130 
.0013*0 
.001560 
.001760 
.001950 
.002190 
.002430 
.002660 
.002950 
.003190 
.003470 
.003780 
.004120 
.004470 
.004920 
.005400 
.006920 
.006540 
.007200 
.007850 
.008830 
.  010140 
.011700 

Inch. 
0. 

.000160 
.000200 
.000180 
.000200 
.000200 
.000190 
.000210 
.000210 
.000200 
.000200 
.000240 
.000240 
.000230 
.000290 
.000240 
.000280 
.000310 
.000340 
.000350 
.000450 
.000480 
.000520 
.000820 
.000660 
.000660 
.000980 
.001310 
.001660 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

. 

.000060 

.000060 

.000140 

.000080 

.000360 

.000220 

.000820 

.000460 

.001940 

.001120 

.004500 

.002660 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  157,190 

Elongation  per  Inch  after  rapture... inch..  .614 

Dimensions  at  point  of  rapture ".127X".  127 

Redaction  in  area  after  rapture,  per  centum  of  original  section 27.5  • 

Position  of  rupture oj^  outside  the  gauged  lencth 

Character  of  broken  surface V nneaiLky 
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No.  2308. 

Mark,  VII. 

Sectional  area,  ".1482  x  ".1487 =.02207  square  inch. 


Applied  loads. 

Elongation 

• 
Successive 
elongation 
perlnob. 

Permanent 
set. 

Successive 
permanent 

set. 

Unsnarls. 

TowL 

Found*. 

110 

221 

331 

441 

562 

682 

772 

883 

9H3 

1,104 

1,214 

1,324 

1,434 

1.546 

1,655 

1,766 

1.876 

1,986 

2.097 

2,207 

2,317 

Per  square 
inch. 

per  Inch. 

Pound*. 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65.000 

70,000 

76,000 

80,000 

86,000 

90,000 

95,000 

100,000 

105,009 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

345,000 

150,000 

163,150 

Inch. 
0. 

.000150 
.000369 

.000630 
.000710 
.000910 
.001110 
.001310 
.001510 
.001710 
.001910 
.002150 
.002920 
.902*09 
.002840 
.003080 
.003360 
.003650 
.003970 
.004290 
.004660 
.006069 
.006470 
.006969 
.006476 
.007010 
.007710 
.008520 
.009410 
.010400 

Inch. 
0. 

.000160 
.000216 
.000170 
.000180 
.000200 
.600200 
.000200 
.000200 
.000200 
.000200 
.000246 
.000170 
.000270 
.600290 
.000240 
.000270 
.000300 
.000620 
.000320 
.000300 
.000406 
.000420 
.000480 
.000626 
.000540 
.000700 
.000810 
.600890 
.000990 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

—.000010 

-.000016 

.000020 

.000036 

.000006 

.000070 

.000230 

.000140 

.000660 

.000430 

2,426 
2,538 
2,648 
2,760 
2,869 

.001460 

.600790 

2,979 

3,099 
3,200 
3,311 

.003030 

.001580 

3,380 

General  tunmary. 

Tennile  strength  per  square  inoh  of  original  seotlon pounds..         153,150 

Elongation  per  inch  after  rupture inch..  .004 

Dimensions  at  point  of  rupture ".147X".  147 

Redaction  in  area  after  rupture,  per  centum  of  original  section 2.1 

Position  of  rupture 34"  outside  the  gauged  length 

Character  of  broken  surface fine  silk j  for  the  sound  metal 

Fractured  at  a  defective  spot  in  the  corner  of  the  wire. 

H.  Ex.  31 77 


1218        TESTS   OF   IRON,    STEEL,    AMD   OTHER   MATERIALS. 

No.  2309. 

Mark,  VIII. 

Sectional  area,  ."1490  x  .','U96=.02229  square  inch. 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 
permanent 

SOL 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

Ill 

223 

334 

446 

557 

669 

780 

892 

1,003 

1,115 

1,226 

1,337 

1,449 

1,560 

1,672 

1,783 

1,895 

2,006 

2,118 

2,229 

2,340 

2,452 

2,563 

2,675 

2,786 

2,808 

3,009 

3,129 

3,232 

3,308 

Pounds, 
5,000 
10,009 
15,000 
20.099 
25,009 
30,009 
35.000 
40,009 
45.009 
50,000 
65,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,009 
95,009 
100,000 
105,000 
110,000 
115,000 
120,009 
125,000 
130,000 
135,000 
140,000 
145,000 
148,410 

Inch, 
0. 

.000150 
.000350 
.090540 
.900730 
.000930 
.001130 
.991380 
.901530 
.001740 
.001940 
.002150 
.002400 
.002630 
.002860 
.003120 
.003410 
.603700 
.004000 
.004370 
.004620 
.005099 
.905639 
.006180 
.006770 
.007540 
.008470 
.010050 
.011700 

Inch. 
0. 

.000150 
.000209 
.000199 
.000190 
.000290 
.000200 
.000200 
.900200 
.900219 
.900200 
.000210 
.000250 
.000280 
.900230 
.000260 
.000299 
.000290 
.000399 
.000370 
.000250 
.000470 
.000649 
.900559 
.900599 
.090770 
.000930 
.001580 
.001650 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000040 

.000040 

.000240 

.000200 

.000610 

.000870 

.001570 

.000960 

.004400 

.092830 

Qmeral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      148,410 

Elongation  per  inch  after  rupture inch..  .096 

Dimensions  at  point  of  rapture ".126X".l20 

Redaction  in  area  after  rupture,  per  oen turn  of  original  section 28.8 

Position  of  rapture if"  outside  the  gauged  length 

Character  of  broken  surface fine  silky 


TESTS   OF    IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2310. 

Mark,  IX. 

Sectional  area,  ".1493  x  ".1493=.02229  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
i      inch. 

i 

1'ounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45,000 

50.000 

55,000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135.000 

140,000 

145,000 

150,000 

166,670 

Pound*. 

Ill 

223 

334 

446 

537 

609 

7  HO 

KOI 

1.003 

1.115 

1,226 

1,337 

1.449 

1,500 

1,672 

1,783 

1,895 

2,000 

2,118 

2,229 

2,340 

Inch. 
0. 
.000200 
.000400 
.000600 
.000800 
.001000 
.001200 
.901400 
.001610 
.001810 
.002030 
.002230 
.002480 
.002680 
.002980 
.003180 
.003430 
.003720 
.004620 
.004350 
.004670 
.005030 
.005450  ' 
.005870 
.006400 
.006940 
.007570 
.008300 
.009170 
.010210 

Inch. 
0. 

.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000210 
.000200 
.000220 
.000200 
.000250 
.000200 
.000260 
.000250 
.000250 
.000290 
.000300 
.000330 
.000320 
.000360 
.000420 
.000420 
.009530 
.000540 
.000630 
.000730 
.000870 
.001040 

Inch. 
0. 

lneh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000020 

.000020 

.000100 

.000060 

.000290 

.000190 

.000090 

.000400 

2,452 
2,563 

2,675 
2,786 

.001410 

..000720 

2,898 

3.009 

3,120 
3,233 
3.341 

.002820 

.001410 

3,715 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  166,670 

Elongation  per  inch  niter  rapture ^ Inch...  .026 

Dimensions  at  point  of  rupture ".13«X".136 

Redaction  in  area  after  rupture,  per  centum  of  original  section 17.0 

Position  ©f  rupture 2"  from  middle  of  gauged  length 

Character  of  broken  surface fine  silky 


1220       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2311. 
Mark  X. 
Sectional  area,  ".1490  x  ".1491=. 02222  square  inch. 


Applied  loads. 

ElOBgfttlOD 

per  inch. 

Successive 
elongation 
perlnoh. 

Permanent 

Successive 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inch. 

Pound*. 

Ill 

222 

333 

444 

536 

667 

778 

889 

1,000 

1,111 

1.222 

1.333 

1.444 

1,656 

1,667 

1,778 

1,889 

2,000 

2,111 

2,222 

2,333 

2,444 

2.556 

2,667 

2,778 

2,889 

3,000 

3,111 

3,210 

Poundi. 

5,000 

10,000 

15,000 

20.000 

26,000 

30,000 

35,000 

40,000 

45,000 

60,000 

65,000 

60.000 

65,000 

70,000 

75,000 

80,000 

86,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,009 

144,460 

Inch. 
0. 

.000200 
.000400 
.000600 
.000800 
.000990 
.001180 
.001370 
.001830 
.001730 
.001970 
.003200 
.003410 
.002670 
.002050 
.008220 
.003610 
.003820 
.004180 
.004600 
.004990 
.006510 
.006030 
.006710 
.007860 
.008160 
.009210 
.010570 

Inch. 
0. 

.000300 
.090299 
•  000200 
.000200 
.000190 
.006190 
.000190 
.000160 
.000200 
.000240 
.000280 
.000210 
.000260 
.000280 
.000270 
.000290 
.000310 
.000860 
.000420 
.000890 
.000620 
.000520 
.000680 
.000660 
.000600 
.001050 
.091309 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000110 

.000110 

.000360 

.000240 

.000900 

.000660 

.009040 

.001140 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ..pounds..  144,460 

Elongation  per  inch  after  rupture inoh..  .006 

Dimensions  at  point  of  rupture ".  129 X".  11:5 

Redaction  in  area  after  rupture,  per  centum  of  original  section 27.4 

Position  of  rupture '. 7"  outside  the  ganged  length 

Character  of  broken  surface * fine  silky 


TESTS   OF  IEON,   STEEL,   AND  OTHEB  MATERIALS. 

No.  2312. 

Mark,  XI. 

Sectional  area,  ".1486x".1496=.02223  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
permeh. 

Permanent 
set. 

SaocesaiTe 

permanent 

•at 

Bemarka. 

Total. 

Per  square 
inch. 

Pound*. 

Ill 

222 

333 

445 

556 

667 

778 

8*0 

1,600 

1.112 

1,223 

1.834 

1,445 

1,556 

1.667 

1,778 

1,800 

2,001 

2,112 

2,223 

2,334 

2.445 

2,558 

2,668 

2,770 

2,890 

3,001 

3,112 

3.253 

3,335 

3,910 

Pound*. 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85.000 
90,000 
85,000 
100.008 
105,000 
110.000 
115,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145,000* 
150,000 
175,880 

Inch. 
0. 

.000180 
.000880 
.000500 
.000740 
.080000 
.001100 
.001800 
.001460 
.001820 
.001880 
.002080 
.002260 
.002480 
.602700 
.002060 
.008100 
.003430 
.008720 
.604020 
.004320 
.004880 
.005020 
.006420 
.005830 
.008270 
.008780 
.007860 
.007980 
.008810 

Inch. 
0. 

.000180 
.000200 
.000180 
.000180 
.000160 
.000200 
.000200 
.000150 
.900170 
.000200 
.000200 
.000240 
.800220 
.000220 
.000260 
.000160 
.000380 
.000280 
.000800 
.000800 
.000310 
.000380 
.000400 
.000410 
.000440 
.000620 
.000560 
.000630 
.000680 

0. 

0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000088 

•000030 

.000170 

.000140 

.000480 

.008810 

.oiioai 

.000640 

.001016 

•000880 

1 

General  $ummary. 

Tensile  strength  per  aqnare  Inch  of  original  section.. pounds..  176,896 

Elongation  per  ineh  after  rupture inch..  .008 

iMmenslona  at  point  of  rupture do...    ".136  X".  141 

Seduction  in  are*  after  rupture,  per  centum  of  original  section 13.7 

Position  of  rupture 5"  outside  the  gauged  length 

Character  of  broken  surface fine  silky 


1222        TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  2313. 
Mark,  XII. 
Sectional  area,  ".1496  x  ".1496 =.02238  square  inch. 


Applied  load*. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnch. 

Permanent 

set. 

Successive 

permanent 

set 

Bern  ark*. 

Total 

Per  square 
inch. 

Vounds. 

112 

224 

336 

4«8 

560 

671 

783 

805 

1,007 

1.110 

1,  231 

1,343 

1,455 

1,507 

1,679 

1,799 

1,002 

2.014 

2.126 

2,238 

2, 3:»0 

2.402 

2,574 

2,686 

2,708 

2,909 

3,021 

3,133 

1      3, 245 

Pounds. 
5,000 
10,000 
15,000 
29,090 
25,000 
30,000 
35,000 
40,009 
45,000 
50,000 
55,000 
60,009 
65,000 
70,000 
75,909 
80,000 
85,000 
90,009 
95,000 
100,009 
106,000 
110.000 
U5.000 
120,099 
125,000 
130.090 
135,000 
140,000 
145.000 
150.000 
163,990 

Inch. 
0. 

.000220 
.000400 
.000590 
.000790 
.900960 
.001160 
.001360 
.001550 
.001750 
.001969 
.002170 
.  002410 
.002640 
.002800 
.003140 
.003450 
.003680 
.903950 
.004340 
.004600 
.005060 
.005460 
.005970 
.006510 
.007080 
.007650 
.008580 
.009500 
.010380 

0. 

.000220 
.000180 
.000190 
.000200 
.000170 
.000200 
.000200 
.000190 
.000299 
.000219 
.000210 
.000240 
.000230 
.000250 
.000250 
.000310 
.000230 
.000270 
.000390 
.000350 
.000370 
.000400 
.000510 
.900540 
.000570 
.  000570 
.000030 
.000920 
.000889 

Inch. 
0. 

Inch. 
0. 

Initial  load, 
tfenaile  strength. 

—.000939 

—.000030 

.900040 

.000079 

.000129 

.000080 

.000310 

.000190 

.000710 

.000409 

.001470 

.000760 

.003110 

.001640 

|      3, 357 
3,670 

f 

General  summary. 

Tensile  strength  per  square  inch  of  original  section. pounds. . .       163, 990 

Elongation  per  inch  after  rupture Inch..  .008 

Dimensions  at  point  of  rupture - ".  133X  ".133 

Redaction  in  area  after  rupture,  per  centum  of  original  section 20.9 

Position  of  rapture 6"  outside  the  ganged  length 

C  baraotor  of  broken  surface fine  silky 


TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  2314. 
Mark,  XIII. 
Sectional  area,  ".1495  x  ".1492= .02235  square  inch.  , 
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Applied  loads. 

Elongation 
per  lnoh. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Found*. 
112 
224 
335 
447 
559 
671 
782 
894 
1.006 

PovimU. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
56,000 
60,000 
6a,  000 
70.000 
75,090 
80,000 
«5,000 
90,000 
95.000 
100,000 
105,000 
110.000 
115,000 
120,000 
125.000 
130.000 
135,000 
140,000 
145.000 
150,000. 
167,130 

Inch. 
0. 

.000300 
.000400 
.000609 
.000710 
.000980 
.001130 
.001830 
.001609 
.001730 
.001930 
.002200 
.092400 
! 902630 
.002860 
.003160 
.003870 
.003670 
.001070 
.004380 
.004730 
.005140 
.005599 
.000080 
.000640 
.907230 
.008000 
.008780 
.009720 
.010970 

Inch. 
0. 

.000200 
.000200 
.000199 
.000120 
.000220 
.000200 
.000200 
.000380 
.000170 
.000200 
.000270 
.000200 
.000280 
.000230 
.000290 
.090220 
.000300 
.000400 
.000310 
.000860 
.000410 
.000450 
.000400 
.000600 
.000599 
.090770 
.000780 
.009940 
.001250 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000030 

.000030 

l       1.118 

1,229 

1       1.341 
1,453 

.000130 

.000100 

1,565 

t       1,  G78 

1.788 
1.900 

.000250 

.000120 

.       2.012 

1       2,123 

2,235 

1\  .U7 

.000600 

.000440 

f      2, 459 

1       2, 570 

1       2.682 
1       2,794 

.001530 

.000840 

2.906 

:«.oi7 

3, 241 

.003199 

.001060 

3.353 

!       3,735 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  107, 130 

Clungation  per  inch  after  rapture inch..  .«-'4 

dimensions  at  point  of  rupture ".  137  x".  137 

Reduction  in  nrua  after  rupture,  per  centum  of  original  section 10.0 

Position  of  rupture ' 2"  inside  the  gauged  length 

Character  of  broken  surface flno  silky 


1224       TE8T8   OF  IROX,    STEEL,   AND   OTHER  MATERIALS. 

No.  2315. 

Mark,  XIV. 

Sectional  area,  ".1494  x  ".1494=.02232  square  inch. 


Applied  loads. 

Elongation 
per  inch . 

Successive 
elongation 
per  inch. 

Permanent 
set. 

SuocessiTe 

permanent 

set. 

Remarks. 

Total. 

i'or  square 
iocli. 

Pound*. 
112 
2*3 
335 
446 
558 

(too 

781 

Pound*. 

5,000 

10,000 

15,000 

20,000 

25, 000 

80,000 

85,000 

40,000 

45,000 

60,000 

65,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90.000 

95.000 

100, 000 

105,000 

110,000 

115,000 

120, 000 

125, 000 

130,000 

135,000 

140,  000 

145,000 

150, 0(10 

158,000 

Inch. 
0. 

.000210 
.000410 
.  000570 
.000770 
.000900 
.001160 
.001340 
.001560 
.  001740 
.001970 
.002170 
. 002400 
.002620 
.002860 
.  003120 
.003420 
.008660 
.003970 
.004320 
.004670 
.005030 
.005480 
.005990 
.006530 
.007040 
.007750 
.008680 
.009660 
.010900 

Inch. 
0. 

.00C210 
.000200 
.000160 
.000200 
.000190 
.000200 
.000180 
.000220 
.000180 
.000230 
.000200 
.000230 
.000220 
.000249 
.000260 
.000300 
.000240 
.000310 
.000360 
.000350 
.000360 
.000450 
.  000510 
.000540 
.000510 
.000710 
.000930 
.000980 
. 001240 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000030 

.000030 

803 
f       1,004 

.000050 

.000020 

l.liU 

1.228 
1,339 
1.461 
1,562 
1,674 

.000110 

.000060 

1,7*6 
1,897 

.000280 

.000170 

2,009 
2,120 
2, 232 
2, 344 
2.455 
2, 567 

.000690 

.000410 

2,678 
2.790 

.001460 

.000770 

2,002 
3,013 
3,  125 
3.  236 
3.348 
3,540 

.003150 

.001090 

Gtneral  summary, 

Te  tiftile  strength  per  square  iuch  of  original  section pounds..      158,600 

Elongation  per  inch  after  rapture inch..  .006 

lHiuoiiaionsatpointof  rupture ".130X".130 

).V<1  notion  in  area  after  rupture,  per  centum  of  original  section 24.3 

Position  of  rupture 5|"  outside  the  gauged  section 

Uliuiacterof  broken  surface fine  silky 


TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2316. 

Mark  XV. 

Sectional  area, ".H90x".U90=.02229  square  inch. 
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Applied  loads. 

Elongation 
perinch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

SoocessiTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Ill 

223 

334 

446 

557 

660 

780 

891 

1,003 

1,115 

1,226 

1,337 

1,449 

1,560 

1,672 

1,783 

1.895 

2,006 

2,118 

2.229 

2,340 

2,452 

2.563 

2,675 

2,7*6 

2,898 

a,  009 

3.120 
3.232 
3,344 
3.600 

Pounds. 

5,000 

10.000 

15,000 

20,000 

25.009 

30.000 

35.000 

40,000 

45,006 

50,000 

55,000 

60.000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

93.000 

100.000 

105.000 

110.000 

115,000 

120.000 

125.000 

130,000 

135.000 

140,009 

145,000 

150.000 

164,200 

Inch. 
0. 

.000200 
.000370 
.000560 
.000730 
.000930 
.001029 
.001320 
.001520 
.001720 
.1101920 
.002130 
.002880 
.002610 
.002870 
.003090 
.003330 
.003610 
.003900 
.004210 
.004590 
.004960 
.005380 
.005900 
.006390 
.006860 
.007600 
.008370 
.009260 
.010460 

Inch. 
0. 

.000209 
.000170 
.000189 
.000180 
.000200 
.000090 
.000300 
.000200 
.000200 
.000200 
.000210 
.000250 
.000230 
.000260 
.000229 
.000240 
.000280 
.000290 
.000319 
.000889 
.000370 
.000420 
.000520 
.000490 
.000470 
.000740 
.000770 
.000890 
.001200 

Inch. 
0. 

IfiCh. 

0. 

Initial  load. 
Tensile  strength. 

0. 

.000070 

.000070 

.000130 

.000060 

.060309 

.000170 

.000560 

.000299 

.601400 

.000849 

.002809 

.001499 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  164,200 

Blongatlnn  perinch  after  rupture inch..  .010 

Dimensions  at  point  of  rupture ".134X".134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 19. 4 

Position  of  rapture 6f"  outside  the  gauged  length 

Character  of  broken  surface fine  silky 


122C        TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2317. 

Mark,  XVI. 

Sectional  area,  ".1489  x  ".1492=.02222  square  inch.  + 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
Ill 
222 
333 
444 
556 
007 
778 
889 
1.000 

i.ni 

1,222 
1,333 
1.444 
1,556 
1,667 
1,778 
1,889 
2,000 
2,111 
2,222 
2,333 
2,444 
2,  556 

i  778 
2,889 
3,000 
3,111 
3,222 
3,333 
3.605 

Pounds. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,0»0 
45,000 
60.000 
55,000 
60,000 
65,000 
70,000 
75.000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125.000 
130,000 
135,000 
140,000 
145,000 
150,000 
157, 740 

Inch.  ' 
0. 

.000200 
.000400 
.000640 
.000740 
.000940 
.001140 
.001330 
.001530 
.001720 
.001920 
.002130 
.002350 
.002600 
.002810 
.003120 
.003370 
.003640 
.008950 
.004310 
.004710 
.005060 
.005500 
.006090 
.006600 
.007240 
.008000 
.008900 
.010000 
.011220 

Inch. 
0. 

.000200 
.000200 
.000140 
.000200 
.000200 
.000200 
.000190 
.000200 
.000190 
.000200 
.000210 
.000220 
.000250 
.000210 
.000310 
.000250 
.000270 
.000310 
.000360 
.000400 
.000350 
.000440 
.000590 
.000510 
.000640 
.000760 
.000900 
.001100 
.001220 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.OOOOiO 

.000100 

.000090 

.000300 

.000200 

.000640 

.000340 

* 

.001520 

.000890 

.003380 

.001810 

General  summary. 

Tensile  strength  per  square  inch  of  original  section .pounds..  157,740 

Elongation  perinoh  after  rapture inch..  .007 

Dimensions  at  point  of  rapturo ".133  X".  133 

Reduction  in  area  after  rupture,  per  centum  of  original  section 20.4 

Position  of  rupture 5§"  outside  the  ganged  length 

Character  of  broken  surface •• •• fine  silky 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2318. 

Mark,  XVII. 

Sectional  area,  ".1488x".1488=.022U  square  inch. 


1227 


Applied  loads. 

Elongation 
per  Inch. 

SneoeuiTe 
elongation 
perlneh. 

Permanent 

set 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pound*. 

Ill 

221 

332 

443 

553 

664 

775 

886 

996 

1,107 

1,218 

1,328 

1.439 

1,559 

1.661 

1,771 

1,882 

1,993 

2,193 

2,214 

2,325 

2,435 

2,549 

2,657 

2.768 

2,878 

2,989 

3,100 

3,200 

Pounds. 

6,000 

10,009 

16,000 

20,000 

25,000 

30,000 

85,000 

40,000 

45,000 

60,000 

55,000 

60,000 

65.0*0 

70,000 

75,000 

80,000 

85,009 

90,090 

95,000 

100,000 

105.000 

110,090 

115,000 

120,009 

125,009 

130,000 

135,000 

140,000 

144,530 

Inch. 
0. 
.000200 

.000890 
.000670 
.000779 
.000959 
.001150 
.001260 
.001530 
.001749 
.001940 
.002180 
.002380 
.002639 
.002880 
.003130 
.003459 
.903749 
.004080 
.004480 
.004870 
.006320 
.005860 
.006390 
.007040 
.007710 
.008630 
.000460 

Inch. 
0. 

.000200 
.990199 
.000180 
.000200 
.000180 
.000200 
.060200 
.000180 
.000210 
.000200 
.000240 
.000200 
.000260 
.000260 
.000260 
.000320 
.000290 
.000340 
.000400 
.000390 
.900460 
.000540 
.000639 
.090659 
.990670 
.000820 
.000020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000010 

.900010 

.000020 

.000010 

.909080 

.000060 

.000270 

.000190 

.  .000770 

.000609 

.001780 

.001010 

.093790 

.002019 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    144,630 

Elongation  per  inch  after  raptare inch..         .003 

Dimensions  at  point  of  rnptnre ".147X".147 

Reduction  in 'area  alter  rapture,  per  centum  of  original  section- 2.4 

Position  of  raptare 4,f.8  outside  the  ganged  length 

Character  of  broken  surface aonnd  metal;  line  silky.    Fractured  at  defective  spot  in  wire 


1228        TESTS   OF   IRON,    STKEL,    AND    OTHER   MATERIALS. 

No.  2319. 

Mark,  XVIII. 

Sectional  area,  ".1492x".1496=.02232  square  incb. 


Applied  loads. 

Elongation 
per  mob. 

Snecesaive 
elongation 
permoh. 

Permanent 
set. 

Successive 

permanent 

aet 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

112 

223 

335 

446 

558 

660 

731 

803 

1,004 

1,116 

1,228 

1,338 

1,451 

1,662 

1,674 

1,786 

1,807 

2.000 

2,120 

2,232 

2.344 

2.466 

2.667 

2,678 

2,700 

2,902 

3,013 

3.125 

3,236 

3,348 

3,514 

Pounds. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
66,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
00,000 
05,000 
100,000 
105.000 
110,000 
115,000 
120.000 
125,000 
130,000 
135,000 
140.000 
146,000 
150,000 
157,440 

Jneh. 
0. 

.000200 
.000380 
.000580 
.000760 
.000K0 
.001130 
.001330 
.001520 
.001720 
.001020 
.002120 
.002360 
.002500 
.002820 
.003070 
.003350 
.003610 
.003060 
.004310 
.004650 
.005040 
.006460 
.005000 
.006500 
.007130 
.607020 
.008820 
.010000 
.011400 

Inch. 
0. 

.000200 
.000180 
.000200 
.000180 
.000160 
.000210 
.000900 
.000100 
.000200 
.000200 
.000200 
.000240 
.000230 
.000230 
.000250 
.000280 
.000260 
.000340 
.000360 
.000340 
.600300 
.000410 
.000640 
.000510 
.000630 
.000700 
.000000 
.001180 
.001400 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

0. 

-~ — I 

.000030 

.000030 

.000070 

.000040 

.000240 

.000170 

.000630 

.000300 

.001450 

.600820 

.003270 

.001820 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  157,440 

Elongation  per  inch  after  rupture inch..  .006 

Dimensions  at  point  of  rapture ".  132X".132 

Seduction  in  area  after  rupture,  per  centum  of  original  section 21. 0 

Position  of  rupture 5"  outside  Uie  ganged  length 

Character  of  broken  surface flneaiiky 


♦11.,  »• 


TESTS    OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2320. 
Mark,  XIX. 
Sectional  area,  ".1494  x  ".1496=. 02235  square  inch. 
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*  Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.000200 
.600409 
.600580 
.900740 
.MMMO 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

"permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pound*. 
112 
224 
335 
447 

Pounds. 
5,000 
10.000 
15,000 

90  AMI 

Inch. 
0. 
.000200 
.000206 
.000189 
.000160 
.000150 
.000230 
.000170 
.000210 
.000180 
.000210 
.000200 
.000230 
. 000210 
.000250 
.000230 
.000260 
.000250 
.000310 
.000340 
.000370 
.000350 
.000400 
.000399 
.000539 
.000550 
.000570 
.000740 
.000890 
.001110 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

659    ;        25.000 
671             -10  MM 

782 

85,060    1       .001120 
40.000           .001290 
45.000          .001500 
50.000    '      .001680 
65,000    !      .001890 
GO,  000          .  002090 
A.10M     1       .  1102320 

894 
1.006 
1.118 
1.229 
1,341 
1  453 

.000050 

.000050 

.000060 

.900030 

I.'SOS    g        70,000          .002530 
1.676     !        75,000           -00*780 

1.  788             80, 000 
1.900             85.000 
2.012    1        90.000 
2  123            95,000 

.003010 
.003270 
.903520 
.003830 

.000230 

.000159 

2,235    I       100,006 
2,347    '       105,000 
2.459    1      110,000 
2,570           115,000 
2,682    '       120,000 
2,794    1       125,000 
2,  908           130  000 

.004170 
.004540 

.000560 

.000339 

.004890 
.005290 
.0056M 
.006210 
.006760 
.007339 
.008070 
.008960 
.010979 

.001190 

.000630 

3.017 
3,129 
3.241 
3.351 
3,724 

136,009 
140,000 
145,000 
150,000 
166,620 

.002620 

.001430 

General  summary. 

TVnuile  strength  per  square  inch  of  original  section pounds..  166,620 

Xlongaiion  per  inch  after  rnptnre *. inch..  .025 

i  •imi'nsions  at  point  of  rupture ".  133X".  133 

Bodnction  in  area  after  rupture,  per  centom  of  original  section 20.0 

position  of  rupture x at  middle  of  gauged  length 

Chancier  of  broken  surfnoe..... fine  silky 


1230        TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2321. 
Mark,  XX. 
Sectional  area,  ".1500x".1500=.0225  square  inch. 


Applied  loads. 

Elongation 
per  inoh. 

SucoftMiTe 
elongation 
per  inch. 

Permanent 

set 

SnooeMire 

permanent 

set. 

Remarks. 

Total. 

Per  souare 
inch. 

Pound: 
112 
226 
338 
4.0 
503 
675 

Pound*. 

5,000 

10,000 

16,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

00,000 

65,000 

70.000 

75.000 

80.000 

86,000 

90,000 

05,000 

100,000 

105, 000 

110,000 

115,000 

120,000 

125. 000 

130,  000 

135,000 

140,000 

145, 000 

150,000 

104,880 

Inch. 
0. 

.000200 
.  000370 
.000550 
.000730 
.000050 
.001120 
.001300 
.001520 
.001720 
.001960 
.002170 
.002400 
.002610 
.002810 
.003100 
.003360 
.003040 
.003930 
.004270 
.004610 
.004970 
.006370 
.005870 
.006360 
.006820 
.007580 
.008350 
.009160 
.010350 

Inch. 
0. 

.000200 
.000170 
.000180 
.000180 
.000220 
.000170 
.000180 
.000220 
.000200 
.000240 
.000210 
.000230 
.000210 
.000230 
.000260 
.000260 
.000280 
.000290 
.000840 
.000340 
.000360 
.000400 
.000500 
.000490 
.000460 
.000760 
.000770 
.000800 
.001200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

788 

9»i0 
1.013 
1, 1V5 
1,237 
1,3'<0 
1.463 
1,575 
1,688 
1,800 
1, 1113 
2, 025 
2,  i:t8 
2, 250 
2, 363 
2,  475 
2,588 
2,700 
2,813 
2,025 
3,038 
3.150 
3,26:1 
3, 376 
3,710 

.000070 

.000079 

.000110 

.000040 

.000240 

.000130 

.000620 

.000380 

.001320 

.000700 

.002870 

.001550 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      164,890 

Elongation  per  inoh  after  rupture inoh..  .008 

Dimensions  at  point  of  rapture ".134X".  134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 20.2 

Position  of  rupture .4"  outside  the  ganged  length 

Character  of  broken  surface M flneulky 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
STEEL  WIRE  ".15  SQUARE,  TINNED. 
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[Hu  received  a  light  annealing  after  the  fifth  draught.    Specimens  taken  from  ooil  in  the  order  of  their 

test  numbers.] 

No.  1675. 
Sectional  area,  ".1500x  ".1606=.02267  square  inch. 


Applied  load*. 

Elongation 
per  inch. 

Suooeashre 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Bemarks. 

Total 

Per  square 
inch. 

Pounds. 

113 

226 

339 

451 

561 

677 

700 

903 

1,016 

1,129 

1,241 

1.354 

1.467 

1,580 

1.603 

1,806 

1,018 

2,031 

2,144 

2.257 

2,370 

•2.483 

2,586 

2.708 

2,821 

2,934 

2,952 

Pounds. 

6,000 

10,000 

35.000 

20.000 

25.000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

60  000 

65.000 

100.060 

105,000 

110,000 

115,000 

120,000 

125.000 

136,060 

130,790 

Inch. 
0. 

.000120 
.000310 
.000460 
.000640 
.060810 
.001010 
.001226 
.001410 
.001630 
.001840 
.002060 
.002300 
.002560 
.002840 
.003110 
.003410 
.003780 
.004180 
.004680 
.005240 
.005810 
.008710 
.008300 
.009940 
.018980 
.0260 

IndL 
0. 

.000120 
.000190 
.000150 
.000180 
.000170 
.000200 
.000210 
.000190 
.000220 
.000216 
.600220 
.000240 
.000250 
.000290 
.000270 
.000300 
.000370 
.000400 
.000500 
.000560 
.006570 
.000906 
.001590 
.001616 
.008140 
.007920 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

-.000036 

-.000036 

-.000930 

0. 

.000669 

.006096 

.000310 

.000260 

.001016 

.000700 

.003589 

.002570 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..         130,790 

elongation  per  inch  after  rupture • Inoh..  .023 

UiiDeanoaa  at  point  of  rupture ".121X".121 

Badnetion  in  area  after  rapture,  per  centum  of  original  section • 85.1 

Character  of  breken  surface fine  silky 


1232        TESTS    OF    IKON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1676. 
Sectional  area,  ".1500x".1505=:.02257  square  inch. 


Applied  loads. 


Total. 


I  Per  square 


sqni 
ncu. 


Pound*. 

113 

226 

330 

451 

564 

677 

700 

003 

1,016 

1. 120 

1,241 

1,354 

1.467 

1,530 

1.603 

1,806 

1.018 

2,031 

2,144 

2,257 

2,370 

2,483 

2,506 

2.708 

2,821 

2, 034 

2,053 


incl 


round*. 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
61,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85.000 
00,000 
05.000 
100,000 
105. 000 
110,000 
115,000 
120, 000 
125.000 
130,000 
130,840 


Elongation 
per  inch. 

Sncoessive 
elongation 
per  inch. 

Inch, 
0. 

.000600 
.000110 
.000190 
.000180 
.000200 
.000180 
.000160 
.000200 
.000210 
.000220 
.000200 
.000400 
.000260 
.000270 
.000230 
.0002*0 
.000280 
.000320 
.000350 
.000430 
.000450 
.000650 
.000760 
.001120 
.002390 
.000700 

Permanent 
aet. 

Successive 

peimanent 

set. 

Remarks. 

Inch. 
0. 
.000200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000310 

000.i00 

0. 

.4J008ti6 

.0008X0 

.00106a 

.001220 
.001420 

.000060 

.000060 

.001630 

•  »•*, 

.001800 

.002020 
.002240 

.000200 

.000110 

. 002500 

.  002770 

.  003000 
.0032/0 

.000360 

.000160 

.003560 

.003880 

.004230 
.004660 

.000770 

.000410 

.005110 

.005660 

.006420 
.007540 

.002000 

.001230 

.000870 

. 010570 

General  summary. 

Tensile  strength  per  square  inch  of  original  section • pounds..  130, 640 

Elongation  per  inch  after  rupture inch..  .0036 

Dimensions  at  point  of  rupture ".116X".  116 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.4 

Position  of  rupture <. outside  the  gauged  length 

Character  of  broken  surface fine  silky 


TESTS    OP    IRON,    STEEL,    AND    OTHER   MATERIALS.         1233 
No.  1677. 
Sectional  area,  ".1500x".1505=.02257  square  inch. 


Applied  loads. 


Total. 


Pound*. 

113 

226 

339 

451 

564 

677 

700 

903 

1,016 

1,129 

1,241 

1,354 

1,467 

1,580 

1,693 

1,806 

1,918 

2,031 

2,144 

2,257 

2,370 

2,483 

2,590 

2,708 

2,821 

2,934 

3,036 


Per  square 
inch. 


Pounds. 

5,000 

10,000 

15,000 

20,000 

25.000 

30,000 

35.000 

40,000 

45.000 

50.000 

55,000 

60,000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

95,000 

100,000 

105, 000 

110, 000 

115,000 

120,000 

125,000 

130,000 

134,510 


Elongation 
per  inch. 


Inch. 
0. 

.  000170 
.000340 
.000510 
.000670 
.000860 
. 001050 
.001250 
.001460 
.001670 
. 001870 
.  002070 
.  002330 
. 002500 
.  002830 
.003110 
.003360 
. 003640 
.  0030iH) 
.004350 
.004740 
.  005220  * 
.  005780 
.006490 
.007540 
.009570 
.  020000 


Successive 
elongation 
per  inch. 


Inch. 
D. 

.000170 
.000  L70 
.  000170 
.000160 
.000100 
.000190 
.  000200 
.000210 
. 000210 
.000200 
.000200 
. 000260 
.  000230 
.000270 
.000280 
.  000250 
.  000280 
.000350 
.000360 
.  000390 
.000480 
.000560 
.  000710 
.001050 
. 002030 
.  010430 


Permanent 
set. 

Inch. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Initial  load. 

• 
Tensile  strength. 

0. 

.000030 

.660050 

.000130 

.000080 

.000340 

.000210 

.000740 

.000400 



.001920 

.001130 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  134, 510 

Elongation  per  inch  after  rapture inch..  .012 

Dimensions  at  point  of  rapture ".  125X'M25 

Seduction  in  area  after  rupture,  per  centum  of  original  section 30. 7 

Position  of  rupture 1".3  outside  tho  gauged  length 

Character  of  broken  surface fine  silky 

H.  Ex.  31 78 


1234        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1678. 
Sectional  area,  ".1500 x".  1505^.02257  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Successive 

! 

Total 

Per  square 
inch. 

Pounds. 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70.000 
75,000 
80,000 
85.000 
90.000 
95,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125.000 
128,050 

Permanent   permaiient 
mf"        1        set. 

i 

Remarks-              | 

! 

Pounds. 

113 

226 

339 

451 

564 

677 

790 

903 

1,016 

1,129 

1,241 

1,854 

1,467 

1.580 

1,693 

1,606 

1.918 

2,031 

2,144 

2,257 

2,870 

2,488  - 

2,596 

2,708 

2,821 

2,890 

Inch. 
0. 

.000230 
.000370 
.000550 
.000740 
.000940 
.  001130 
.  001310 
.001500 
.  001720 
.001930 
.002140 
.002350 
.002600 
.002870 
.003170 
.003430 
.  003720 
.004070 
•  .004470 
.004970 
.005470 
.000230 
.007320 
.008960 
.017500 

Inclt. 
0. 

.000230 
.000140 
.000130 
.000190 
.000200 
.000190 
.000180 
.000190 
.000220 
.000210 
.000210 
.000210 
.000250 
.000270 
.000300 
.000260 
.000290 
.000350 
.000400 
.  000500 
.000500 
.000760 
.001000 
.  001640 
.008540 

Inch. 
0. 

Inch. 

0. 

Initial  load. 

. 000030 

.000030 

-   .000060 

.000030 

.000160 

.000100 

.000350 

.000190 

.000820 

.000470 

.002030 

.001810 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  128,050 

Elongation  per  inch  after  rapture inch..  .023 

Dimensions  at  point  of  rupture ".  125X".  125 

Reduction  in  area  after  rupture,  per  centum  of  original  seotton 30.7 

Character  of  broken  surface fine  silky 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  1235 

tfo.  1679. 
Sectional  area,  ".1500 x  ".1505  =.02257  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
indh. 

Pound*. 

113 

226 

339 

451 

564 

677 

790 

903 

1,016 

1,129 

1,241 

1.354 

1.467 

1,580 

1,693 

1,806 

1.918 

2.031 

2,144 

2.257 

2,370 

2,483 

2,596 

2,708 

2,821 

2,934 

2,955 

Pounds. 

5,000 

10.000 

15.000 

20.000 

25.000 

30,000 

35,000 

40,000 

45,000 

50,000 

55.000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

90.000 

95.000 

100,000 

105,000 

110, 000 

115,000 

120,000 

125,000 

,130,000 

130,930 

Inch. 
0. 
.000170 
.000340 
.000500 
.000690 
.000850 
.001040 
.001250 
.001450 
.001650 
.001850 
.002070 
.002320 
.002540 
.002800 
.003070 
.003320 
.003620 
.003970 
.004310 
.004700 
.005140 
.005760 
.006560 
.007560 
.  010220 
.014100 

Inch, 
0. 

.000170 
.000170 
.000160 
.000160 
.000190 
.000190 
.000210 
.000200 
.000200 
.000200 
.000220 
.000250 
.000220 
.000260 
.000270 
.000250 
.000300 
.000350 
.000340 
.000390 
.000440 
.000620 
.000800 
.001000 
.002060 
.003880 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

-.000020 

-.000020 

0. 

.000020 

.000120 

.000120 

.000310 

.000190 

.000730 

.000420 

. 002010 

.001280 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  130, 930 

Elongation  per  inch  after  rupture inch..  .008 

dimensions  at  point  of  rupture ".118  X".  118 

Redaction  in  area  after  rupture,  per  centum  of  original  section 38.3 

Position  of  rapture.--'. 2".8  outside  the  gauged  length 

Character  of  broken  surface fine  silky 


1236        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Samples  of  wire  taken  from  experimental  east-iron  wire-wound  cylinder  of ter  completion  of 
the  soldering  process  and  dismantling  of  the  cylinder. 

No.  747. 
Mark,  1. 

Sectional  area,  ".1495  x".  1495 =.02235  square  inch. 
Gauged  length  10". 


Applied  loads. 

In  gauged  length. 

Remark*. 

Total. 

Per  square 
inch. 

Elongation. 

Inch. 

0. 

.0018 
.0033 
.0051 
.0069 
.0088 
.0103 
.0122 
.  0138 
.0152 
.0178 
.0103 
.0210 
.0230 
.  Ol'48 
.  0267 
.0287 
.0304 
.0326 
.0346 
.0367 
.0302 
.0417 
.0449 
.0480 
.0504 
.0532 
.0567 
.0000 
.0644 
.0090 
.0750 
.0813 
.0878 

Sot. 

Pounds. 

112 

224 

335 

447 

659 

671 

782 

894 

1,006 

1,118 

1,229 

1.341 

1.453 

1,565 

1,676 

1.788 

1,900 

2,012 

2,123 

2,235 

2,347 

2,450 

2,570 

2,682 

2,794 

2.906 

3,017 

3,129 

3,241 

3,353 

3,404 

3,576 

3.688 

8,800 

4.046 

0 

Pounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40,000 

45,000 

60,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85.000 

90,000 

95.000 

100,000 

105, 000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170, 000 

181, 029 

0 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0001 

% 

.0003 

.0004 

.0006 

.0008 

.0943 

.'0094 

.0190 

.11 

Fractured  2".l  inside  the  gauged  length. 
Area  at  fracture,  ".133x".133=.0177  square  inch. 
Contraction,  20.8  per  cent. 
Appearance,  silky. 


TEST8   OP   IKON,    STEEL,    AND    OTHER   MATERIALS. 

No.  748. 

Mark,  2. 

Sectional  area,  ".149  x".  149 =.0222  square  inch. 

Gauged  length,  10". 


1237 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Inek. 
0. 

.0018 
.00.36 
.0052 
.0000 
.0082 
.0102 
.0121 
.0142 
.0160 
.0178 
.  0193 
.0210 
.0229 
.0249 
.0268 
.02*5 
.0305 
.0326 
.0346 
.0365 
.0390 
.0412 
.0133 
.0459 
.0484 
.0507 
.0536 
.0564 
.0593 
.0631 
.0682 
.0712 
.0763 

Set. 

Pounds. 

Ill 

222 

333 

444 

555 

666 

777 

888 

999 

1,110 

1.221 

1,332 

1.443 

1,554 

1,665 

1,776 

1,887 

1.998 

2,109 

2,220 

2,331 

Pounds. 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
56,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
110,000 
115,000 
120.000 
125. 000 
1.30.000 
135,000 
140,000 
145,  000 
150,000 
155,000 
160,000 
165.000 
170,000 
185,774 
0 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.0005 

.0009 

.0C09* 

.0022 

2,442 

2.553 
2,664 
2.775 

."0039*" 

2,886 

2.997 
3,108 
3,219 

."oooi" 

3,330 

3,441 

3,552 
3,663 
3,774 
4,124 
0 

.0120 

.03 

Area  at  fracture,  ,/.132x//.132=.0174  square  inch. 

Contraction,  21.6  per  cent. 

Fractured  2"  outside  the  gauged  length. 

Appearance,  silky;  light-colored  metal  at  the  circumference. 


1238        TESTS   OF  IRON,    STEEL,    AND    OTIIER   MATERIALS. 

tfo.  749. 

Mark,  3. 

Sectional  area,  /.1495x".1495=.02235  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Id  ganged  length. 

TtonrnrVa. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

112 

224 

336 

447 

560 

671 

782 

894 

1,006 

1,118 

1,229 

1,341 

1,453 

1,565 

1,676 

1,788 

1,900 

2,012 

2,123 

2,235 

2,347 

2,459 

2,670 

2,682 

2,794 

2,906 

3,017 

3,129 

3,241 

3,353 

8,464 

3,576 

3,688 

3,800 

4,056 

Pounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

65,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115, 000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

181,923 

Inch. 

0. 

.0013 
.0033 
.0040 
.0064 
.0081 
.0094 
.0114 
.0131 
.0149 
.0166 
.0182 
.0201 
.0221 
.0239 
.0260 
.0279 
.0299 
.0319 
.0340 
.0362 
.0387 
.0408 
.0433 
.0460 
.0486 
.0508 
.0550 
.0582 
.0619 
.0659 
.0712 
.0769 
.0860 

Inch. 
0. 

Initial  load. 

0. 

.0001 

.0002 

.0008 

.0022 

.0041 

.0089 

.0163 

Tensile  strength. 

Area  at  fracture,  ".135x".135=.0182  square  inch. 
Contraction,  18.6  per  cent. 
Fractured  2£"  inside  the  gauged  length. 
Appearance,  fine  silky. 


TESTS  OF  IRON,    STEEL,   AND   OTHER   MATERIALS.       1239 

Sample  of  wire  which  broke  while  winding  the  experimental  cast-iron  cylinder. 

Sectional  area,  ".149  x  //.149=.022  square  inch. 
Tensile  strength,  3,890  pounds=176,820  pounds  per  square  inch. 
Area  at  fracture,  ".148  x".l48:=  .0219  square  inch. 
Contraction,  1.3  per  cent. 

Fractured  4"  from  break  in  wire  which  occurred  during  winding. 
Appearance,  silky.    Surface,  conchoid al. 

United  steel  wire  tested  after  treatment  by  heating  and  cooling. 

No.  1.  Tested  as  cut  from  coil. 
No.  2.  Heated  and  plunged  into  water. 
No.  3.  Stream  of  water  on  tongs  and  wire  until  cooled. 
No.  4.  Heated  and  tongs  taken  off,  and  wire  cooled  as  soon  as  braz- 
in?  would  have  set. 
No.  5.  Heated  and  allowed  to  cool  in  hot  tongs. 


nu.  o.  neateu  anu  aiiowea  10  cooi  in  not  u>ngs. 
Sectional  area  of  wire,  ".149x//.149=.0222  square  inch. 


Test 

nam* 
ber. 

Tensile  strength. 

Area  at  fracture. 

Contraction 
of  area. 

Hark. 

1 

2 

2 

8 

3 

4 

4 

5 

5 
1  Spliced  ( 
I    wires  J 
f    witli    i 
J   teeth.    1 

Total. 

Per  square 
inch. 

1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1150 
1157 
1158 
1159 

Pounds. 
3,815 
2,020 
1,980 
2,010 
1,930 
1,880 
1,915 
1,830 
1.920 
1,480 
1,590 
900 
1,540 

Pounds. 
171,850 
91,000 
89,190 
90,050 
80,940 
84,680 
80,200 
82,430 
86,480 
66,670 
71,620 
40,540 
09,370 

In.     In.    Sq.  in. 
.  J30X.  130=.  0169 
.  100  X.  100=.  0100 
.  100  X.  100 =.0100 
.lOOx.  100=.  0100 
.lOOx.  100=.  0100 
.  100  x.  100=.  0100 
.090X- 090=.  0081 
.095X.095-.0090 
.095X.  095=.  0090 

^Separated  along  the 
[     splico. 

Percent. 
23.9 
65.0 
55.0 
55.0 
55.0 
55.0 
63.5 
60.5 
59.5 

All  the  heated  wires  fractured  near  the  end  of  the  heated  section ; 
the  opposite  end  also  drawing  down  at  this  point. 

Ttsts  of  brazed  splices  with  interlocking  teeth  of  ".15  steel  wire  which  have  been  swaged  after 

brazing. 

No.  2297. 
Marks,  III. 

Tensile  strength,  1,480  pounds. 
Separated  along  scarf  of  weld. 

No.  2298. 
Marks,  nil. 

Tensile  strength,  1,820  pounds. 
Fractured  at  end  of  scarf. 

No.  2299. 
Marks,  I1HI. 

Tensile  strength,  1,910  pounds. 
Fractured  in  scarf  following  joint  £  inch. 


1240         TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

Tabulation  of  tests  o/".15  square  steel  wire  specimens  fro  n  twenty  selected  billets. 


1W. 
num- 
ber. 


2302 
2303 

2304 
2303 
230C 


'  2308 

2300 

!  2310 

j  2311 

|  2312 

2313 

23  U 

2315 

|  2316 

I 

j  2317 

i 

2318 
2319 
2320 
2321 


Mark. 


I 

II 
III 
IV 

',       V 
i      VI 

!    VII 

VIII* 
IX 
X 
XI 
XII 
XIII 
XIV 
XV 
XVI 


Elongation. 


Tensile 
strength 

per 
square 
inch. 


Pounds. 
160,850 

161,800 

159,  730 

106,  370 

170,710 

157, 190 

153, 150 

148,410 
166,670 
141,460 
175,890 
163,990 
1G7, 130 
158,000 
164, 200 
157,740  ; 


At 
140,000 
pound* 

per 

square 
inrh. 


After 
rupt- 


Per  ct.  '  Per  ct. 

.8    i        .9 

.9 
.8 
.8 
.8 
1.0 


I 


XVII       144,530 
XVIII,     157,440 


XIX 
XX 


166, 6.0 
104,  890 


.8 

1.0 

.8    i 

,o\ 

.7 
.9 


.0 

.8 


.0 
1.5 
1.3 
1.4 


.    .6 

2.6 

.5 

.8 

.8 

2.4 

.6 

1.0 

.7 

.3 

.6 

2.5 

.8 


I    Con- 
|  traction 
of  area. 


Per  ct. 
10.0 

23.9 

21.5 

21.2 

10.8 

27.5 

2.1 

28.8 
17.0 
27.4 


Location  of  fracture. 


•Appearance  of 
fracture. 


~r 


I 


13.7 

20.9 

16. 0 

21.3 

19.4  . 

20.4 

2.4 

21.9 

20.9 

20  2 

5J"  outaido  the   gauged 

length. 
3".8   j i) side  the    ganged 

length. 
5". 6  outside   the  gauged 

length. 
U"   out  Aide  the  ganged 

length. 
5 J"   outside  the  ganged 

lengt  h. 
6  J"   out  wide  the  gauged 

length. 
(3J"   out-side  the  gauged 
I    length. 

i  At  defective  Hpot  in  the 
I    corner  of  wire. 
4 J"   outaide  the  gauged 

length. 
2"  from  middle  of  ganged 

length. 
7"   outside    the   ganged 

length. 
5"   outside    the   gauged 

length. 
5"    outaido   the   ganged 

length. 
2"     inside     the    gauged 

length. 
5}"    outside  the    gauged 

length. 
0§"   outside  the  ganged 

length. 
5|"   outside  the  gauged 

length. 

!4".8  outside  the  gauged 
length. 
At  defective  spot  in  wire. 
5"    outside    the   gauged  I 

length. 
At    middle     of    ganged 

length. 
4"    out  Hide   the   gauged 
length. 


Fine  silky. 
Do. 
Do". 
Do. 
Do. 
Do. 

|  Fine  hilky  for 
y    the   a  o  u  n  d 
metal. 

Fine  silky. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

j 

iFine  silky  for 
:>    the   sound 
)    metal. 
I  Fine  silky. 

Do. 

Do. 
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Samples  of  wire  taken  Jrom  experimental  cast-iron  wire-wound  cylinder  after  completion  of 
the  soldering  process  and  dismantling  of  the  cylinder. 


Test 
num- 
ber. 

Hark. 

1 
•2 

3 

Tensile 
strength 

per 
sqaare 
inch. 

Poundi. 
181, 029 

186,774 
181,923 

Klongation. 

At 
140,000 
pounds 

per 
square 
inoh. 

After 
rapt- 
ure. 

747 

748 

749 

Per  et. 
.6 

.5 
.5 

Peret. 
l.l 

.3 

Con 
traction 
of  area. 


Peret. 
20.8 


Location  of  fracture. 


M    innido    the    gauged 
long  i  h. 

21.6    ,  2"    ouLhhIo    the,    gauged 
I      length. 


Appearance  of 
tracture. 


18.6 


2 J"    inside    tho    gauged 
length. 


Silky. 

Silky,  light 
i  colored  metal 
!  at  circumfer- 
ence. 

Fine  silky. 


[Samples  have  received  a  light  annealing  after  the  fifth  draught.] 


1675 
1676 

1677 

1678 
1679 

130,  790 
130, 840 

134, 510 

128,050 
130,930 


2.3 
.4 


1.2 


2.3 
.8 


35.1 
40.4 


30.  T 


30.7 
38.3 


Outsi  de     the     gauged 

length. 
I". 3  outside  the  ganged 

length. 


2". 6  outside  the  ganged 
length. 


Fine  silky. 
Do.     " 

Do. 

Do. 
Do. 
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OVND  STEEL  WIRE. 

*  [Foreign  manufacture.] 

No.  2300. 

Straightened  from  a  coil  8"  diameter  before  testing. 

Diameter,  ".0880. 

Sectional  area,  .00608  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 

30.4 

60.8 

91.2 

121.6 

152.0 

182.4 

212.8 

243.2 

273.6 

804.0 

834.4 

364.8 

395.2 

425.6 

456.0 

486.4 

516.8 

647.2 

577.6 

608.0 

638.4 

668.8 

699.2 

729.6 

760.0 

790.4 

820.8 

851.2 

881.6 

912.0 

942.4 

972.8 

1,003.2 

1,033.6 

1,064.0 

1,094.4 

1, 124. 8 

1,165.2 

1, 185. 6 

1,216.0 

1,246.4 

1,276.8 

1.47&0 

Pounds. 

6,000 

10,000 

15.000 

20,000 

26,000 

30,000 

35.000 

40,000 

45,000 

60.000 

65,000 

60,000 

65.000 

70,000 

76,000 

80,000 

86,000 

90,000 

06,000 

100,000 

105, 000 

110,000 

115,000 

120,000 

125,000 

180.000 

135,000 

140,000 

145, 000 

150,000 

165,000 

160,000 

165,000 

170,000 

175,000 

1 80, 000 

185,000 

190,000 

195,000 

200,000 

205,000 

210,000 

243,090 

Ineh. 
0. 

.000240 
.000440 
.000590 
.000820 
.001010 
.0011CO 
.001340 
.001520 
.001740 
.001900 
.002110 
.002330 
.002520 
.002730 
.002020 
.003120 
.003330 
.003510 
.003720 
.003940 
.004180 
.004400 
.004700 
.004960 
.005200 
.005500 
.005790 
.006100 
.006300 
.006690 
.007030 
.007380 
.007740 
.008160 
.008570 
.009070 
.009520 
.010090 
.010760 
.011630 
.012470 

Inch. 
0. 

.000240 
.000200 
.000150 
.000230 
.000100 
.000150 
.000180 
.000180 
.000220 
.000160 
.000210 
.000220 
.000190 
.000210 
.000190 
.000200 
.000210 
.000180 
.000210 
.000220 
.000240 
.000220 
.000300 
.000250 
.000250 
.000300 
.000290 
.000310 
.000250 
.000340 
.000340 
.000350 
.000360 
.000420 
.000410 
.000500 
.000450 
.000570 
.000660 
.000880 
.000840 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

General  Bammnry. 

Tensile  strength  per  square  inch  of  original  section pounds..    243,000 

Elongation  per  inch  after  rupture inch..         .025 

Reduction  in  diameter  at  point  of  rupture do...  .024 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47. 1 

Position  of  rupture at  middle  of  length 

Character  of  broken  surface fine  silky 
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No.  2301. 


1243 


From  same  coil  as  No.  2300,  annealed  by  heating  cherry  red  in  a  gas 
jet  and  cooling  in  open  air. 
Diameter,  ".0880. 
Sectional  area,  .00608  square  inch. 


Applied  loads. 

Elongation 
per  loch. 

Successive 

elongation 

per  inch. 

Permanent 
sot. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inoD. 

Pounds. 
30.4 
00.8 
01.2 
121.6 
152.0 
182.4 
212.8 
243.2 
273.6 
304.0 
334.4 
364.8 
395,2 
415.6 
456.0 
486.4 
516.8 
547.2 
577.6    | 

Pounds. 
5,000 
10.000 
15,000 
20,000 
26,000 
30,000 
35,000 
40.000 
45,000 
50.000 
55.000 
60.000 
05,000 
70,  OOO 
75,000 
80,000 
85.000 
90,000 
05.000 

Inch. 
0. 

.000230 
.000410 
.000690 
.000760 
.000920 
.001120 
.001280 
.001480 
.001650 
.001860 
.002030 
.002250 
.002460 
.002750 
.003120 
.003550 
.004870 
.008550 

Inch. 
0. 

.000230 
.000180 
.000180 
.000170 
.000160 
.000200 
.000160 
.000200 
.000170 
.000210 
.000170 
.000220 
.000210 
.000290 
.000370 
.000430 
.001320 
.003680 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

::;::::::::^ 

736.0           121.050 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      121,050 

Elongation  per  inch  alter  rupture inch..  .038 

Reduction  in  diameter  at  point  of  rupture do...  .035 

Reduction  in  area  after  rupture,  per  centum  of  original  section 63.7 

Position  of  rupture 8"  outside  the  gauged  length 

Character  of  broken  surface fine  silky 


1244       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIAL*^ 


EXPERIMENTAL  CAST-IRON  WIRE-WOUND  CYLINDER. 

This  experiment  consisted  in  winding  a  cast-iron  cylinder  with  thirty- 
seven  layers  of  steel  wire  ".15  square,  laying  two  wires  at  a  time,  each 
under  a  tension  of  000  pounds  total,  or  40,000  pounds  per  square  inch. 

Previous  to  winding  the  cylinder  was  measured ;  its  external  and  in- 
ternal diameters  and  length,  and  also  diameters  on  each  flat  face,  were 
established  by  center  punch  marks  and  their  distance  apart  measured. 

The  dimensions  were  all  referred  to  standard  bars  of  wrought  iron 
kept  in  the  same  room  with  the  cylinder. 

'During  the  progress  of  winding  the  accessible  diameters  of  tho  bore 
were  measured  from  time  to  time. 

When  the  winding  was  completed  and  the  cylinder  removed  from  the 
lathe,  a  complete  set  of  measurements  was  taken,  excepting  the  external 
diameters,  which  were  covered  with  wire  wrapping. 

These  measurements  were  again  repeated  after  the  process  of  solder- 
ing and  after  dismantling. 

The  diameters  of  the  bore  at  face  a  h  were  repeatedly  measured  before 
winding  began,  it  having  been  found  that  the  apparent  diameters  varied 
on  different  occasions  when  compared  with  the  wrought-iron  standard 
bar.  The  difference  in  diameters  then  observed  was  attributed  to  the 
difference  between  the  mean  temperature  of  the  standard  bar  and  the 
cylinder,  and  while  the  standard  bar  had  the  temperature  of  the  sur- 
face of  the  cylinder,  the  interior  metal  did  not. immediately  follow  the 
changes  in  temperature  of  the  testing-room. 


-3T* 


yM-Jf 
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% 
Tables  showing  variations  in  diameters  of  bore  of  cylinder  at  different  temperatures. 


Date  of  measurements. 


August  18. 


,  Temperature 
i    of  testing- 
room. 


Lines  of  measurements. 


Degrees. 


VARIATIONS. 


Inches. 
11.0004 


Inches. 
10.0996 


Inches. 
10.9994 


Inches* 
11.0004 


August  19,  a.  m... 
August  19,  p.  m . . . 
August  20,  a.  m . . . 
August  20,  p.  m... 
August2l,a.m... 
August  21,  p.  m . .  - 
August  22,  a.  m... 
August  22,  p.  m. . . 
August  24,  a.  m.... 
August  24,  p.m... 
August  25^  a. m  ... 
Angust  25,  p.  m . . . 
Angast  26,  a.  m . . . , 
August  26,  p.  m... 
August  27,  a.  m..., 
August  27,  p.  m... 


78 
85 
76 
80 
75 
78 

82-79 
86 

84-80 
86 

84-80 
75 

76-71 
72 
70 
77 


—.0002 

-.0003 

-.0004 

-.0002 

— .  0001 

—.0003 

-.0003 

-.0001 

-.0004    j 

-.0006 

—.0008 

-.0005 

-.0002 

—.0003 

-.0004 

— .  0002 

-.0003 

-.0003 

-. 0005 

-.0003 

0. 

-.0001 

—.0003 

0. 

0. 

-.0001 

-.0003 

0. 

.0002    , 

.0001 

— .  0001 

—.0002 

-.0004    ' 

-.0006 

-.0008 

—.0004 

0.             , 

-.0002 

-.  0003 

0. 

-.0003 

-.0004 

—.0006 

-.0003 

-. 0001 

.  0002 

-.0004 

-.0001 

— .  0002    1 

-.0004 

-.0006 

.0002 

-.  0002     . 

-  .0004 

-.0006 

--.  0002 

-.0003 

-. 00G4 

-.0007 

—.0003 

-.0001    ! 

-.0002 

-.0004 

-. 0001 

Diameters  of  bore  of  cylinder. 


■ 

Line  of  measurements. 

Means. 

Inches. 
11.00105 
10. 98480 

A 

B 

C 

Inches. 
11.0000 
10.9815 

D 

Inches. 
11.0014 
10. 9849 

Original - 

Inches. 
11.0016 
10.9855 

Inches. 
11.0006 
10. 9843 

After  37  layers  of  wire 

Compression 

.0161 

.0163 

.0161 

.01G5 

. 01625 

10. 9884 

.0029 

10.9989 

.0105 
.0027 

10. 9877 

.0034 

10.9981 

.0104 
.0025 

Line  of  me 

10. 9878 

.0033 

10. 9978 

.0100 
.0028 

10. 0882 

.0033 

10.9986 

.0104 
.0028 

10. 9S802» 
. 003225 
10.99835 

. 010325 
.0027 

Moans. 

Recovery  doe  to  soldering 

Recovery  between  soldering  and 

dismantling , 

asurements. 

A' 

B' 

C 

Original..-.. 

Inches. 
11.0015 
10.9851 

Inches. 
11.0006 
10. 9842 

Inches. 
11.0004 
10. 9840 

Inches. 
11.0015 
10.9850 

Inches. 
11.0010 
10.984575 

After  87  layers  of  wire...., 

Compression 

.0164 

.0164 

.0164 

.0165 

.  016425 

10.9881 

.0030 

10.9988 

.0107 
.0027 

10. 9877 

.0035 

10.9980 

.0103 
.0026 

10. 9873 

.0033 

10.9975 

.  0102 
.0029 

10. 9882 

.0032 

10.9987 

.0105 
.0028 

10. 987825 

.003250 

10.998250 

.010425 
.002750 

Recovery  due  to  soldoring 

Recovery  between  soldering  and 
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Mea  showing  variations  in  diameters  of  bore  of  cylinder  at  different  temperatures— Cont'd. 


Line  of  measurements. 

Means. 

A" 

B" 

C" 

D" 

Original 

Inches. 
11.0000 
10. 9836 

Inches. 
10.9991 
10.9827 

Inches. 
10.9991 
10. 9828 

Inches. 

10.9999 

.  10. 9832 

Inches. 
10.999525 
10.983075 

After  37  layers  of  wire 

Compression 

.0164 

.0164 

.0163 

.0167 

.016450 

After  soldering .- 

10.9865 

.0029 

10  9976 

.0111 
.0024 

10.9856 

.0029 

10.9966 

.0110 
.0025 

10.9859 

.0031 

10.9963 

.0104 
.0028 

10.9803 

.0031 

10.9970 

.0107 
.0029 

10.986075 

.003000 

10.996875 

.010800 
.002650 

R  ecovery  due  to  soldering 

After  dismantling 

Recovery  between  soldering  and 

Line  of  measurements. 

Means. 

A'" 

B'" 

C" 

D'» 

Original 

Inches. 
11.0001 
10.9835 

Inches. 

10.9995 
10.9828 

Inches. 
10.9994 
10.9826 

Inches. 
11.0000 
10.9832 

Inches. 
10.999750 
10.983025 

After  37  layers  of  wire 

.0166 

.0167 

.0168 

.0168 

.016725 

After  soldering. 

10.9864 

.0029 

10. 9974 

.0110 
.0027 

10.9859 

.0031 

10.9987 

.0108 
.0028 

10.9857 

.0031 

10.9906 

.0109 
.0028 

10.9863 

.0031 

10.9972 

.0109 
.0028 

10. 986U75 

.003050 

10.996975 

.010900 
.002775 

Recovery  dno  to  soldering 

A  fter  dismantling 

Recovery  between  soldering  and 
dismantling 

Permanent  set  ...,.--., T , 

Line  of  measurements. 

Means. 

j^jnt 

B"" 

C"" 

D»» 

Original 

Inches. 
11.0009 
10.9841 

?0168~~ 

Inches. 
11.0000 
10. 9832 

Inches. 
10.9998 
10.9832 

Inches. 
11.0006 
10.9830 

Inches. 
11.000325 
10. 983600 

After  37  layers  of  wire 

Compression 

.0168 

..0106 

.0167 

.010725 

After  soldering 

10. 0872 

.0031 

10.9981 

.0109 
.0028 

10.9865 

.0033 

10. 9972 

.0107 
.0028 

10.9863 

.0031 

10.9971 

.01C8 
.0027 

10. 9871 

.0032 

10. 9979 

.0108 
.0027 

10.986775 

.003175 

10.997575 

.010800 
.002750 

Recovery  doe  to  soldering 

A  ffcer  dismantling 

Recovery  betwoen  soldering  and 
dismantling .- 

Permanent  set 

Line  of  measurements. 

Means. 

a 

b 

c 

d 

Original 

Inches. 

11.0004 
10.9840 

Inches. 
10.0996 
10.9829 

Inches. 
10.9094 
10. 9830 

Inches. 
11.000ft 
10.9833 

Inches. 
10.999950 
10.983300 

After  37  layers  of  wire... 

Compression 

.0164 

.0167 

.0164 

.0171 

.016650 

A  fter  soldering 

10. 0867 

.0027 

10.9977 

.0110 
.0027 

10.9856 

.0027 

10.9969 

.0118 
.0027 

10.9861 

.0031 

10.9968 

.0107 
.0026 

10.9864 

.0031 

10. 9973 

.0109 
.0031 

10.986200 

.002900 

10.997175 

.010975 
.002775 

Recovery  dne  to  soldering 

A  fter  dismantling .....      T.    . 

Recovery  betwoen  soldoring  and 
dismantling 

Permanent  set 
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Diameters  of  bore  of  cylinder,  taken  while  in  the  lathe  during  the  progress  of  wire-winding. 


Line  of  meas  urements. 

B 

D 

6 

d 

Inches. 

11.0006 
10.9974 

Inches. 
11.0014 
10.9981 

Inches. 
10.9996 
10.9967 

Inches. 
11.0004 
10.9972 

After  7  layers  of  wire 

•             Compression ,. 

.0032 

.0033 

.0029 

.0032 

A  f ter  18  layers  of  wire 

10.9020 
.0086 

10.9873 
.0133 

10.9843 
.0163 

10.0925 
.0089 

10.9879 
.0135 

10.9849 
.0164 

10.9910 
.0086 

10.9869  . 
.0136 

10. 9831 
.0165 

10.9917 
.0087 

10.0866 
.0138 

10.0838 
.0166 

After  29  layers  of  wire 

I    After  37  layers  of  wire. 

1   Compression - 

Exterior  diameters  of  cylinders. 

Line  of  measurements. 

Menus. 

Inches. 
29.693775 
29.691675 

A 

Inches. 
29.6926 
29.6908 

B 

Inches. 
29.6942 
29.6922 

C 

D 

Original 

After  winding  and  dismantling  . . 

Inches. 
29.6945 
29. 6922 

Inches. 
29. 6938 
29.6915 

Permanent  set 

.0018 

.0020 

.0023 

.0023 

.002100 

Line  of  measurements. 

Moans. 

1 

A' 

Inches. 
29.0931 
29.6922 

B' 

C 

D' 

• 

Original 

Alter  winding  and  dismantling    . 

Inches. 
29.6036 
29.6926 

Inches. 
29.6932 
29.6920 

Inches. 
29.6955 
29.6921 

Inchee. 
29.603850 
29.692225 

Permanent  set 

.0009 

.0010 

.0012 

.0034 

.  001625 

Line  of  measurements. 

Moans. 

A' 

B" 

C» 

D" 

Original 

After  winding  and  dismantling  .. 

Permanent  sot , 

Inches. 
29.6925 
29.6905  ' 

Inches. 
29.6927 
29.6909 

Inches. 
29.6927 
29.6908 

Inches. 
29.6042 
29.6903 

Inches. 
29.693025 
29.690625 

.0020 

.0018 

.0019 

.0039 

.002400 

Line  of  measurements. 

Means. 

A'" 

B'" 

• 

D'" 

Inches. 
29.6959 
29.6902 

Original 

Inches. 
29.6926 
29.6897 

Inches. 
29.6029 
29.6899 

Inches. 
29. 69*7 
29.6897 

Indies. 
29.693525 
29.689900 

Permanent  set 

.0029 

.0030 

.0030 

.0057 

.003625 
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Exterior  diameters  of  cylinders— Contiuned. 


Line  of  measurements. 

Means. 

A""  " 

B"' 

Inches. 
29.6920 
29. 6894 

C"" 

Inches. 
29.6911 
29.6889 

Dip 

Inches. 
29.6951 
29.6895 

Original...... 

Inches. 
29.6914 
29. 6801 

Inches. 
29.692400 
20.680225 

After  winding  and  dismantling  . . 

Permanent  set  t  -  „ 

.0023 

.  0026 

.0022 

.0056 

.003175 

Line  of  measurements. 

Means. 

a 

b 

Inches. 
29.6036 
29.  6915 

c 

d 

Inches. 
29. 6934 
29.6918 

Inches. 
29.6021 
•J9.  6896 

Inches. 
129.6872 
29.6861 

Inches. 
29.691575 
29.689750 

After  winding  and  dismantling  .. 

.0025 

.0021 

.0011 

.0016 

.001825 

Surface  diameters  of  cylinder  on  face  A-H. 


Original 

After  37  layers  of  wire 

Compression 

After  soldering m 

Recovery  due  to  soldering 

After  diMmantllng 

Recovery  between  soldering  and 

dismantling 

Permanent  set 


Line  of  measurements. 


Inches. 
15. 6695 
15.6539 


Ba 


Ci 


Inches. 
15. 6805 
15.6648 


.0150 


.0157 


Inches. 
15. 6745 
15.6585 


.0160 


15.6666 

.0027 

15. 6657 

.0091 
.0038 


15.6685  I   15.6623 

.  0037      .  0038 

15.6779  15.6719 


.0094 
.OOL'O 


.0096 
.0026 


D, 


Means. 


Inches.  I  Inches. 
15.6734  '  15.674475 
15.6575       15.658675 


.  0159 


.015800 


15.6616  15.663250 

.0041  |      .003575 

15.6716  15.671775 

.0100  '      .000525 

. 0018  . 002700 


Original 

After  37  layers  of  wire 

Compression 

After  soldering 

Recovery  due  to  soldering 

After  dismantling 

Recovery  between  soldering  and 

dismantling 

Permanent  set 


Inches. 
20.3415 
20.  3256 


Lino  of  measurements. 
C3 


«• 


Inches. 
20.  3464 
20. 3309 


»» 


Inches. 
20. 3486 
20. 3329 


.0150    | 


.0155 


20.  3284 

.0028 

20.3384 

.0100 
.0031 


20. 8338 

.0029 

20.  3445 

.0107 
.0019 


.0157 


20. 3350 

.0021 

20.3456 

.0106 
.0030 


Inches. 
20.3460 
20.3304 


.0156 


20. 3325 

.0021 

20.3435 

.0110 
.0025 


Means. 


Inches. 
20.345625 
2a  i 


.015675 


20.332425 

.002475 

20.849000 

.010575 
.002625 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1249 
Surface  diameter  8  of  cy Under  on  face  A-H— Con  tinned. 


Original 

After  37  layers  of  wire 

Compression 

A  fter  soldering 

Recovery  due  to  soldering 

A  fter  dismantling 

Recovery  between  soldering  and 

dismantling 

Permanent  set 


Inches. 
25. 0J07 
25. 0139 


.0168 


25.  0170 

.0031 

25. 0277 

.0107 
.0030 


Line  of  measurements. 
C4 


A 


Inches. 
25.0219 
25. 0049 


Inches. 
25. 0302 
25.  0133 


25.  0085 

.  003G 

25.  01 91 

.0106 
.0028 


.01G9 

25.  01 00 

.  0033 

25. 0274 

.0108 
.0028 


Means. 


Inches.  Inches. 

25.0202     J  2;".  027250 
25.  0091     I  25.  010300 


25. 0130 

.  0039 

25.  0237 

.0107 
.0025 


25.013775 

. C03475 

25. 024475 

.010700 
.002775 


Original 

Alter  37  layers  of  wiro 

Compression 

After  soldering 

Recovery  dui*  to  soldering 

After  diMin.intliui; , 

Recovrrv  bet  ween  soldering  and 

dismantling      

Permanent  set 


Line  of  measurements. 


A, 


Inches. 
28.7960 
28. 7775 


28. 7826 

.0051 

28.7937 

.0111 
.0023 


Inches. 
28.  7806 
28. 7030 


.0176 


28.  7667 

.0037 

28.7786 

.0119 
.  0020 


C6 


Inches. 
28.  8032 
28. 7856 


Means. 


Inches.  I  Inches. 
28.7864  .  28.791550 
28.7692       28.773825 


.0176 


.0172    |      .017725 


28.  7892 

.0036 

28.8012 

.0120 
.  0020 


28.  7752       28.  778425 

.0060  .004600 

28.  7849       28. 789600 


.0097 
.0015 


.011175 
.001950 


Original 

After  37  layers  of  wire. 


Compression . 


After  soldering 

Recovery  due  to  soldering 

After  dismantling — 

Recovery  between  soldering  and 

dismantling 

Permanent  set 


Inches. 
29. 3992 
29. 3741 


.0251 


29. 3781 

.0040 

29.3891 

.0110 
.0101 


Line  of  measurements. 
Ca 


Inches. 
29.4072 
29. 3672 


.0100 


29. 3707 

.  0035 

29.3821 

.0114 
.0251 


Inches. 
29. 3960 
29. 3777 


.0183 


L3809 
.0032 
L3925 

.0116 
.0035 


De 


Inches. 
29. 3976 
29. 3797 


.0179 


29.  3833 

.0036 

29.  3949 

.0116 
.0027 


Means. 


1 1nches. 
29. 400000 
29. 374675 


. 025325 

29. 378250 

. 003575 

29.389650 

.011400 
. 010350 


Surface  diameters  of  cylinder  on  face  a-h. 


Original 

After  37  layers  of  wire 

Compression 

After  soldering 

Recovery  due  to  soldering 

After  dismantling 

Recovery  between  soldering  and 

dismantling 

Permanent  set 

H.  Ex.  31 — ^79 


Line  of  measurements. 


Inches. 
15.6707 
15.6655 


.0152 


15. 6589 

.0034 

15.6690 

.0101 

.0017 


Inches. 
15.C73t    | 
15.  6589 


Inches. 
15. 0739 
15. 6583 


Inches. 
15. 6706 
15.  6599 


.0142 


.0156 


15.6614 

.  0i>25 

15.6718 

.0104 
.0013 


15.  0619 

.  <J036 

15.  6723 

.0104 
.0016 


.0167 


15. 6641 

.  0042 

15.  6740 

.0099 
.0026 


Means. 


Inches. 
15. 673575 
15. 658150 


. 015425 


15.  661575 

. 003425 

15.  671775 

.  010200 
.  001800 


250        TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 
Surface  diameters  of  cylinder  on  face  a-h — Continued. 


Original 

A  fter  37  layors  of  wire 

Compression 

A  fter  soldering 

Recovery  due  to  soldering 

A  fter  dismantling 

Itecovery  between  soldering  and 

diftinautling 

Permanent  set- 


Line  of  measurements. 


*j 


Inches. 
20.  S481 
20. 3:504 


.0177 


Original 

A  f i  or  37  layers  of  wire 

Compression 

A  fter  soldering 

Recovery  due  to  soldering 

After  dismantling 

Recovery  between  solder iug  and 

dismantling 

Permanent  But 


Original 

A  fu.-r  37  luyers  of  wire 

Compression 

After  soldering 

Recovery  due  to  soldering 

After  dismantling 

Recovery  between  solderiug  and 

dismantling 

Permanent  set 


20. 3338 

.  0034 

20.  3454 

.0116 
.0027 


JncheM. 
20. 3468 
20. 3299 


20.  3333 

.0034 

20.  3447 

.0114 
.0021 


Inches. 
20. 3371 
20.  3202 


.0169 


dt 

Means  of 
a*  6  *  <kC| 

Inches. 

Inches. 
20. 3440C0 
20. 326833 

|       .017167 

20.3236 

.0034 

20.3342 

.0106 
.00L9 


20.3290 

*20.3396" 

.0106 


20. 330233 

.003400 

20. 341433 

.011200 
.  002567 


Line  of  measurements. 


Inches. 
25.  0257 
25. 006G 


.0191 


25.0109 

.  0o4» 

25.  0225 

.0116 
.0032 


64 


Inches. 
25. 0169 
24.  9985 


.0184 


25.  0020 

.0035 

26. 0136 

.0116 
.0033 


Inches. 
25. 0204 
25.0025 


.0179 


25. 0062 

.  0037 

25.  0185 

.0123 
.0019 


Inches. 
25. 0142 
24.9967 


.0175 


Means. 


Inches. 
25. 01 9W  0 
25.001075 


.018225 


24.9992  ,  25.004575  « 
.0025  I   .003500  I 
25.0112   25.016450 


.0120 
.0030 


.011875 
.002850 


Original    

A  fter  37  layers  of  wire 

Compression 

After  soldering 

Recovery  due  to  soldering 

After  dismautlini; 

Recovery  between  soldering  and 

dismantling 

°ermanent  set 


Inchci. 
28.  8006 
28.  7805 

Line  of  mei 
to. 

isaroments. 

Means. 

Cb 

Inches. 
28. 7981 
28. 7794 

<U 

Inches. 

28.7991 
28. 7805 

Inches. 
28. 79H3 
28.7746 

Inches. 
28. 7P9U25 
28.778750    ' 

.  0201 

.0186 

.0187 

.  0237 

. 020276 

28T7857- 

.0052 
28.7977 

.0120 
.  0029 

28. 7850 

.0045 

28.  7970 

.0120 
.  0021 

28.7839 

.  00 15 

28. 7957 

.0118 
.0024 

28. 77tft 

.0040 

28.7908 

.  0122 
.0075 

28. 783300 

. 004530 

28,  795300 

.012000 
.003725 

Line  of  measurements. 


Inches. 

29.  3978 
29.  3748 


Inches. 
29. 3907 
1'9.  37i"6 


.0191 


29.  38.W 

.  0J80 

29.3918 

.0120 
.0030 


29.3821 

.  0045 

20.3947 

.0126 
.0020 


C« 


Inches. 
29.  3951 
29.  3763 


D« 


Inches. 
29. 3948 
29. 3765 


Means. 


29.  3800 

.  0U37 

29.3925 

.  0125 
.0026 


.0183 

29. 3803 

.  0038 

29. 3927 

.0124 
.0021 


Inches. 
29.  396100 
29.376300 


.019800 


29.  381300 

.005000 

29. 393675 

.  012376 
.002426 


TESTS   OF   IRON,    8TEEL,    AND    OTHER    MATERIALS.         1251 

Measurements  of  length  of  cylinder  before  and  after  winding, 
LENGTH  NO.  1. 


Lines  of 
measurements. 


°W*1   I   wluding.     Elongation.!  ^^n. 


Ai. 
Bi. 
Ci. 
Di. 
Ei. 
Fi. 
Gi. 
Hi. 


At.. 
B... 
0«.. 
D... 
£«.  . 
F... 
G... 
Hi. 


Inches. 
10.  0018 
10.0008 
10.00/3 
10.0008 
10.0018 
10.000 
9.9908 
10.0003 


Inches. 
10.0069 
10  0049 
10. 0072 
10.0051 
10.  0059 
10.0040 
'.0.  0039 
10.0038 


Jtteh. 
.0051 
.0041 
.0049 
.0043 
.0041 
.0040 
.0041 
.0035 


Inch. 


>     .0012625 


LKNGTn  NO.  2. 


At 
B, 
Ct 
Dt 
E, 
Ft 
G, 
lit 


10.0020 
10.0024 
10.0003 
10.0020 
10. 0020 
10.0000 
10.0000 
10.0018 


10.0062 
10.  0068 
10.0054 
10.0063 
10. 0064 
10.  0039 
10.0045 
10.0054 


.0042 
.0044 
.  0051 
.0043 
.0044 
.0039 
.0039 
.0036 


.  004 -'25 


LENGTH  NO.  3. 


10.0038 

.n)30 

10.  0046 

.0037  1 

10. 0030 

.0035  | 

10.0031 
10.  0033 

. 0033  i 
.0032 

.003225 

10.0011 

.0031 

10.  0012 

.  0029  - 

10.  0032 

.  0031   J 

.  _  _ 

1 



LENGTH  NO.  4. 


.0023 
.0019 
.00>2 
.0018 
.  0019 
.0012 
.0022 
.0035 


.002125 


LENGTH  NO.  5. 


Bs 
Cs 
D» 
E« 
F» 
G« 
Hs 


10.0005 
10.0007 
9.9087 
9.9097 
9.9904 
9.9965 
9.9908 
9.9989 


10. 0021 

.0016 

10.0019 

.0012 

9.9995 

.0008 

10.  0007 

.0010 

10. 0005 

.0011 

9.9972 

.0007 

9.9980 

.  0012 

10.0014 

.0025 

.  0012625 


LENGTH  NO.  6. 


10.0004 

10.  0021 

10.0007 

10.0019 

9.9985 

9. 9993 

9.9995 

10.  0007 

9.9992 

10.  (K)05 

9.9960 

9. 9JHJ7 

9.  9970 

9. 99K0 

9.9989 

10.0014 

.  0017 

.0012  ' 
.0010 
.  0012  | 
.0013  I 
.  0007 
. 0010  I 
. 0025     , 


.  001325 


Cant-iron  specimens  from  cylinder  after  dismantling. 

No    675  }  Radial  Bpociniens,  next  bore. 


No.  2600 1 

No!   672  f  Tangential  specimens,  next  bore. 

No!   673  j 


1252       TESTS   OF  IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2600. 
Mark,  1. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Length,  6". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 

Successive 

1 

Total. 

Pound*. 

600 

1.000 

1,600 

2,000 

2,600 

3,000 

3.500 

4,000 

4,600 

6,000 

5,500 

6,000 

6,500 

7,000 

7.600 

8,000 

8,500 

9,000 

9.600 

10,000 

10,500 

11,000 

11,500 

12,000 

12.500 

13,980 

Peraquaro 
inch.  , 

permanent 

set. 

Inch. 
0. 

Remarks.             { 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

27,960 

Inch. 
0. 

.000050 
.000100 
.000167 
.000283 
.000800 
.000367 
.000460 
.000533 
.000000 
.000700 
.000783 
.000867 
.000950 
.001033 
.001160 
.001267 
.001350 
.001467 
.001633 
.001783 
.001967 
.002183 
.002460 
.002833 

Inch. 
0. 

.000050 
.000050 
.000067 
.000066 
.000067 
.000067 
.000083 
.000083 
.000067 
.000100 
.000083 
.000084 
.000083 
.000083 
.000117 
.000117 
.000083 
.000117 
.000166 
.000150 
.000184 
.000216 
.0«i0267 
.000383 

Initial  load. 
Tensile  strength. 

0. 

.000100 

.000100 

.000200 

.000100 

.000433 

.000233 

.001150 

.000717 

Fractured  1"  from  middle  of  stem. 

Character  of  broken  surface,  granular,  mottled. 


TESTS   OP   IRON,    8TEEL,    AND    OTHER   MATERIALS. 

No.  2601. 
Mark,  3. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Length,  6". 


1253 


Applied  load*. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Inch. 
0. 
.000050 
.000050 
.000067 
.000066 
.000067 
.000050 
.000067 
.000066 
.000081 
.000066 
.000084 
.000100 
.000066 
.000117 
.000067 
.000083 
.000117 
.000116 
.000167 
.000100 
.000150 
.000183 
.000200 
.000317 

Permanent 
Bet 

Inch. 
0. 

Successive 

permanent 

set 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
600 

1,000 
1,500 
2,000 
2.500 
3,000 
3,600 
4.000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9.500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
14,200 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13, OtfO 

14,000 

15,000 

16, 0"0 

17,  COO 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,400 

Inch. 
0. 

.000050 
.OOOloO 
.000167 
.000233 
.000300 
.000350 
.000417 
.000183 
.000567 
.000633 
.000717 
.000817 
.04KM83 
.001000 
.001067 
.001150 
.001267 
.001383 
.001560 
.001650 
.001800 
.001983 
.002183 
.002500 

Initial  load. 
Tensile  strength. 

0. 

.000067 

.000067 

.000183 

.000116 

.000383 

.000200 

.000900 

.000517 

Fractured  f"  from  middle  of  stem. 

Character  of  broken  surface,  granular,  mottled. 


1254  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  672. 
Mark,  2. 
Length,  9".05. 
Diameter,  ".798. 
Sectional  area,  .50  square  incb. 


Applied  loads. 

Compres- 
sion wer 
inch. 

Successive 

Perm  an  out 
sot. 

Successive 

permanent 

set. 

Total. 

Per  square 
Inch. 

Pounds. 
1.000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8, 0.0 
9,000 
10,0  0 
11,000 
12. 000 
13,000 
14,  000 
15,000 
16,000 
17,  000 
18,000 
19,000 
20,  000 
21,000 
22.100 
23,000 
24,000 

25,  000 

26,  000 
27,000 
28,000 
29.000 
30, 000 
31,000 
32,  000 
33, 000 
34,000 
35,000 
36,  000 
37,000 
38,  000 
39.000 
50,  <J80 

compres- 
sion per 
inch. 

Inch. 
0. 

.  000050 
. 000050 
. C00050 
. 000050 
. 000083 
.000050 
.  000067 
. 000067 
.  000050 
. 000050 
. 000066 
.  000050 
.000067 
.  000067 
.000050 
.000066' 
.000067 
. 000067 
.  000066 
. 000067 
. 000050 
.000083 
.  000050 
.  000067 
.  000067 
.  000006 
.  000100 
.  000067 
.000117 
.000133 
.000083 
. 000084 
.000066 
.000350 
.  000234 
.  000283 
.  000267 
. 006133 

Hematics. 

Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
5.500 
6,000 
6,   00 
7,000 
7,500 
8.000 
8.500 
9.000 
9,  500 
10,000 
10,  500 
11,000 
11,500 
12, 000 
12,5*0 
13, 000 
13, 500 
14,000 
14, 500 
15, 000 
15,500 

16,  OfK) 
16,500 

17,  000 
17,500 

18,  000 
18, 500 
19,000 

19,  500 
25, 490 

Inch. 
0. 
. 000050 
.000100 
. 000150 
.000200 
.000283 
. 000 133 
.  000400 
.  000467 
.000517 
.  000567 
.  000633 
. 000683 
,  000750 
.000817 
.000867 
.000933 
.001000 
. 001067 
.001133 
.001200 
.0(ll2:>0 
.001333 
. 001383 
.001450 
.  001517 
.001583 
.001683 
.001750 
. 001867 
.  (02000 
.    .002083 
.002167 
. 002233 
.002583 
.002817 
.003100 
. 003367 
.  009500 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

.  0OC017 

.000017 

.000050 

.660633 

.000007 

.000017 

.000100 

.  000033 

. 000150 

.  0000.:0 

.  000283 

.000033 

*"".66i633* 

.  000750 

Ultimate  strength. 

Manner  of  failure,  triple  flexure. 


TESTS   OP  IRON,   STEEL,   AND   OTHER  MATERIALS. 
No.  673. 


1255 


Mark,  4. 

Length,  8".97. 

Diameter,  ".798. 

Sectional  area,  .50  sqnare  inch. 


Applied  loads. 
Total. 


Pounds. 

500 

1,000 

1.500 

2,000 

2,500 

3.0«H> 

3,500 

4,000 

4,500 

5,000 

5,500 

6,000 

6.500 

7,000 

7,500 

8,000 

8,500 

0,000 

0,500 

10,000 

10,  54)0 

11.000 

11.500 

12,  000 

12,500 

13,000 

13.500 

14,000 

14,500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

W.500 

1M,  000 

19,500 

20,0(10 

26,280 


Per  square 
iuch. 


I'oundg 
1.000 
2,000 
3,000 
4,OU0 
5,000 
6.000 
7.000 
8,000 
9,000 
10, 100 
11.000 
12, 000 
13,000 
14,000 
15,000 
16.000 
17,000 
18, 000 
19, 000 
20,000 
21.000 

22.  000 

23,  000 
24,000 
25,  OtO 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,  000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
52,560 


Comprea    I 

aion  per 

inch. 

I 


Successive 

compres- 

»i  on  per 

iuch. 


I 


Inch. 
0. 

. .  oooono 

. 000083 
.000133 
.000183 
. 000250 
.  000300 
.  000350 
. 000417 
.000467 
.000553 
.  000583 
.000650 
. 000700 
.000767 
.  000&J3 
.000883 
.  000933 
.001000 
.001067 
.001117 
.001183 
. 001250 
.001333 
.001383 
. 001433 
.001500 
.001583 
.001650 
.001750 
.001833 
.001917 
. 002067 
.002200 
. 002367 
.  002533 
.  002750 
.003000 
.  003250 
.003633 


Inch. 
0. 
.  000050 
.  000033 

.  oooo:>o 

.  000050 
. 000007 
. 0O0O5O 
.  0O0050 
.  000007 
.000050 
.  000060 
.  000050 
.  000067 
.  000050 
.000007 
.000066 
. 000050 
. 000050 
.  000067 
.000067 
.  0HO050 
.  000066 
. 000067 
.000081 
. 000050 
.000050 
.  000067 
.  000083 
.  000067 
.000100 
.  0000<1 
. 000084 
. 000150 
.000133 
. 000167 
.000166 
.000217 
. 000250 
.000250 
.000383 


Porraanont 
Bet. 


Inch. 


I  Sacceaaiw 
permanent 
I         sot. 


Inch. 


Kcmarka. 


.000017 


. 000033 


.000016 


. 000u67 


. 000083 


.000167 


.000483 


. 001417 


.0  0')34 


.  0)0084 


.000316 


.000934 


Initial  load. 


Ultimate  strength. 


Manner  of  failure,  triple  flexure. 
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Xo.  674. 

Mark,  8. 

Length,  9". 

Diameter.  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Pound*. 
500 
1,  000 
1,  500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 

5,  000 
5,500 
0,000 

6,  MX) 

7,  (W0 
7,500 
8, 000 
8,500 
9,000 
9,500 

10,  000 
10,500 
11,000 
11,500 
12, 000 
12,500 
13, 000 
13. 500 
14,000 
14,500 
15,000 
15,500 
1G.000 
16,500 
17,000 
17,600 
18, 000 
ltf,5O0 
19,000 
19, 500 
20,  000 
25,560 


Per  8  cm  arc 
inch. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,  000 
8, 000 
9,  000 
10,000 
11,000 

12,  000 

13,  000 
14, 000 
15,  000 
10,  000 
17,  000 
18,000 

19,  000 

20,  000 
21,000 
22,  000 
23, 000 

24,  000 

25,  000 
26, 000 
27,  000 
28,000 

29,  000 
30, 000 
31,000 

32,  000 

33,  000 

34,  000 
35,000 

30,  000 

37,  000 

38,  00O 
39, 000 
40,  000 
51, 120 


Comprea-  ■  Successive 
sioiiper       comprea- 
iuch.  8lon  Por 

inch. 


Inch. 
0. 

. 000033 
.000067 
.000100 
.000150 
.  000183 
. 000250 
.  000300 
.0(0350 
.  000417 
.  000483 
.  000533 
.  000583 

.  o..O'i:n 

.  000683 
. 000733 
.  00078:* 
. 000850 
. 000917 
. « 1001107 
.0O1017 
.0010K3 
.001167 
. 001200 
.001283 
.001350 
.001417 
.001500 
.001f>83 
.001067 
.001707 
.001850 
.0  2000 
.002100 
. 00 2267 
.002417 
.002617 
. 002833 
. 003033 
.  003333 


Inch. 
0. 

.000033 
. 000034 
.  000033 
. 000050 
.  000033 
. 000067 
.  000050 

.  oooo:.o 

. 000067 
. 00006ft 
.  000050 
. 000050 
. 000050 

.  oooor.o 

. 000050 
.  000050 
.  000007 
.  000067 
.  000050 
. 000050 
. 000066 
. 000084 

.  0000:53 

.  000083 
. 000067 
. 000067 
.  000083 
. 000083 
. 000084 
.  (H'0100 
.  000083 
.000150 
.  000100 
.000167 
. 000150 
.  000.00 
.000216 
. 000200 
.  000300 


Pcrmnnoiit 
net. 


Inch. 


. 000067 


StlCCftftsiVO 

permanent 


Remark  a. 


Inch. 
0.  |  Initial  lond. 


.000033 


000034 


0001  0  .010033 


.000217 


.000117 


.  000550     •       . 000333 


.001350 


.  000800 


Ultimate  Mtronzth. 


Manner  of  failure,  triple  flexure. 
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No.  675. 


Mark,  9. 

Length,  9".01. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Inch. 
0. 
.000067 
.000050 
. 000050 
.000050 
.000006 

.  oooo:j4 

.000050 
.000066 
.000050 
.  0000  57 
.  000050 
.  OO00J0 
.  000067 
.000050 
.  000066 
.000067 
.000067 
.000050 

.  oono;>o 

.000066 
. 000084 
.000066 
.000050 
. 000081 
. 000083 
.  00110X3 
.  000(184 
. 0000X3 
.000150 
.000100 
.000100 

.  oouir»o 

.000167 
.000183 
.000233 
.  000200 
.  000400 
. 000300 
.  000334 

Permanent 
sot. 

« 

Inch. 
0. 

Successive 

permanent 

sot. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14,000 

15.000 

16,  (KO 

17,  Ooo 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25, 000 
26,000 
27,000 
28,000 
29,000 
30,000 
31. 000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
51,640 

Pounds, 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4.000 

4,500 

5,000 

5,500 

6.000 

6,500 

7,000 

7,500 

8,000 

8,500 

9,000 

9,500 

10,000 

10,500 

11,000 

11,500 

12,000 

12.500 

13,000 

13. 500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19.500 

20,000 

25,820 

Inch. 
0. 

.000067 
.000117 
.000167 
.000217 
.000283 
.000317 
.000367 
.000433 
.000488 
.000550 
.000600 
.000650 
.  000717 
.000767 
.000833 
.000900 
.000967 
.001017 
.001067 
.001133 
.001217 
.001283 
.001333 
.001417 
. 001500 
.001583 
.001667 
. 001750 
.001900 
.002000 
. 002100 
. 002250 
. 002417 
.002600 
.002833 
.003033 
.003433 
.003733 
.004067 

Initial  load. 
Ultimate  8 1  re  n  nlh. 

.000033 

.  00003.') 

.000100 

.000067 

.000117 

.000017 

....  I 

.000167 

.000050 

.000217 

.  000050 

.000417 

.000200 

.  000833 

.000410 

.  002000 

.  001167 

Manner  of  failure,  triple  flexure. 
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MEASUREMENTS  OF  A  CAST-IRON  INITIAL  TENSION  RING. 

Table  1  sbows  measurements  of  diameters  laid  off  on  surface  of  ring 
before  cutting  up. 

Table  2  shows  diameters  after  removing  an  external  and  an  internal 
ring,  reducing  the  diameters  of  the  initial  tension  ring  to29".68and  11", 
respectively. 

Table  3  shows  diameters  measured  on  the  detached  rings  after  having 
een  detached  by  circular  grooves  midway  the  measured  diameters. 
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TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 
Table  1. — Original  dimensions  of  ring  an  cut  from  sinking  head. 
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Diameters. 

Ring. 

Mean. 

A 

B 

C 

D 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

30 

29.9052 

29.9901 

29.9974 

29.  9075 

29.  99505 

28 

28.0090 

27.9997 

28.  0078 

28. 0022 

28.00168 

20 

26. 0082 

26. 0034 

26.0010 

20.  01)59 

26.  005::8 

24 

24. 0035 

24. 0075 

24.0018 

24.  C105 

24.  005*3 

22 

22.  0045 

22. 0053 

22.  0078 

22.  0065 

2*2.  0»'503 

20 

20.  0028 

20.  0008 

20.  0( HH 

20.0013 

20.  C'OWI 

18 

IK.  0130 

18.0155 

18.0172 

18.0147 

i     18.01510 

16 

16.0112 

16.0128 

16.0127 

16.11144 

10.  01278 

14 

14.0155 

14.  0103 

14. 01.(3 

1       14.001)5 

14.01215 

12 

12.0096 

12. 0156 

12.0146 

12.  0121 

|     12.01208 

10 

10.0266 

10. 0255 

10. 0240 

1       10. 0229 

10.02475 

Table  2.— Dimensions  after  finishing  to  radial  dimensions  of 
trial  cylinder. 


30* 

30.0166 

30  0496 

30.  0180 

•29.40 

20. 4647 

2s*.  4035 

29.  4086 

28 

28.0080 

•27.  l»981 

28.  0065 

26 

26.  ooeo 

26.0014 

26. 0026 

24 

24. 0020 

24.0066 

24.  0010 

22 

22.  0033 

22.0*  »36 

22. 0066 

20 

20. 0019 

19.9997 

20. 0057 

18 

18.0118 

18.0139 

18.0152 

16 

16. 0099 

16.0110 

16.0102 

14 

14.0137 

14. 0088 

14.0113 

12 

12.  0084 

12.014S 

12.0128 

10* 

10.  0291 

10.  0285 

10.0294 

29. 9719 
29. 46 12 
28.0011 
26. 0049 
24.  0095 
22. 0047 
20.  0006 
18.  0130 
16.0125 
14. 0079 
12,0109 
10.  0262 


30.01425 
29. 46500 
28.  00343 
20.003*8 
24.  00488 
22.  00455 
20.00198 
18.  01348 
16. 01 090 
14.  01042 
12.01165 
10. 02830 


*  Detached  rings. 
Table  3. — Dimensions  of  rings  after  being  detached. 


30 

30.0166    ' 

30. 0496 

30.0189 

29. 9719 

30.01425 

29.46 

20. 4030 

29. 4665 

29. 470!) 

29.4618 

29.  46555 

28 

28.0064    i 

27.  9954 

28.0o50 

28. 0000 

28.  00170 

26 

26  0050    ' 

25.  9985 

25. 9996 

26.  0020 

26.00128 

24 

21.0004    1 

24. 0036 

23. 90&3 

24. 0074 

24.  00243 

22 

22. 0021     t 

22.  0019 

22.0045 

22.  0030 

22.  00288 

20 

20. 0008     1 

19.9983 

20.  0<>34 

19.  9989 

20.  00035 

18 

18.0122     1 

18.0142 

18.0152 

18.  0130 

18.01365 

16 

16.0111     ! 

lfl.  0124 

io.o:u 

16.0124 

16.01175 

14 

14.  0164 

14.0111 

14.0131 

14.0101 

14.01268 

12 

12.0112 

12.0174 

12.0100 

12.  0129 

12.01438 

10 

10. 0291     ; 

10.0285 

10. 0294 

10.0262 

10. 02830 
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SPECIMEN  FROM  4".2  SHOT,  CAST  AT   WATERTOWN  ARSENAL  SEPTEM- 
BER 12,  1885. 


No.  590. 


Compression  test. 

Length,  4".O05. 

Diameter,  ."798. 

Sectional  area,  .50  square  inch. 


Applii 
Total. 

ad  loads. 

Per  square 
inch. 

Pound*. 

Coroprea- 

ainn  per 

iocb. 

.Successive 
compres- 
sion per 
inch. 

Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 

Inch. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

1,000 
1,500 
2,000 
2,500 
3,000 

2,000 
3,000 
4,000 
5,000 
6,000 

.  000050 

.  000050 

0. 

.000100 

.000050 

0. 

.000150 

.000050 

0. 

.  000250 

.  000100 

0. 

.000300 

.  000050 

0. 

8,500 
4,000 

7,000 
8, 000 

.000400 

.000100 

0. 

. 000500 

.000100 

0. 

4,500 
5,000 

9,000 

.000550 

.  OOOO.'-O 

0. 

10. 000 

.000600 

.000050 

0. 

5, 500 
6,000 

11,000 
12. 000 

.  000700 

.000100 

0. 

.000800 

.000100 

0. 

6,500 
7,000 

13,000 

. 000900 

'     . 000100 

0. 

h!ooo 

. 000950 

.  000050 

. C00050 

*"\"6io05o" 

7.500 

15,000 

.001000 

.  oooor.o 

.oooioo 

.000050 

8,000 

16,000 

.001100 

.000100 

.000100 

0. 

8,500 

17.000 

001150 

.  oooo;>o 

.000100 

0. 

0,  000 

18,000 

.001250 

.000100 

.01.0150 

.000050 

9,500 

19.0U0 

.001300 

.  000050 

.000150 

0. 

10, 000 

20, 000 

.  (H)1400 

.000100 

.000150 

0. 

10,  500 

21,000 

.001450 

.  mm**) 

.  0002(H) 

.000050 

11,000 

22, 000 

.001550 

.000  ]00 

.  000200 

0. 

11,500 

23,000 

.001600 

. 000050 

.  000200 

0. 

12, 000 

24, 000 

.0017(H) 

.  000100 

. 000250 

.000050 

12,  500 

25. 000 

.001750 

.  0OOU50 

. 000250 

0. 

13,000 

26,000 

.001850 

.  000100 

.  000250 

0. 

13,500 

27,000 

.  002000 

.000150 

.000300 

.000050 

14,000 

28. 000 

.002050 

.000050 

. 000300 

0. 

14.  500 

20,000 

.  002100 

.000050 

.000350 

.000050 

15, 000 

30,000 

. 002250 

.  000150 

.000350 

0. 

15,500 

31,000 

.  002350 

.000100 

.000450 

.  oooioo 

16,000 

32.  000 

. 002500 

. 000150 

.000500 

.000050 

16,500 

33,000 

.  002550 

.  000050 

.000500 

0. 

17,000 

34,000 

.002650 

. 000100 

.000550 

.  000050 

17,500 

35,000 

.002800 

.000150 

.000600 

. 000050 

18, 000 

36,000 

.002900 

.000100 

.000700 

.000100 

18,500 

37,000 

.003000 

.000100 

.000750 

.  000050 

10,000 

38,000 

.003200 

. 000200 

.000900 

.000150 

19,500 

39,000 

.003350 

.000150 

.000950 

. 000050 

20,000 

40,000 

.003500 

.000150 

.001100 

.000150 

1 

20,500 

41,000 

.003750 

. 000250 

.  001200 

.000100 

i 

21,000 

42,000 

.003900 

.000150 

.  001300 

.0001C0 

| 

21,500 

43,000 

.004050 

.000150 

.  001350 

.000050 

22,000 

44,000 

.004300 

. 000250 

.  001600 

.000250 

i 

23,500 

47.000 

.005250 

.000050 

.  002300 

.000700 

24,000 

48,000 

. 005400 

.009150 

. 002450 

.000150 

1 

24,500 

49,000 

.  005700 

.  000300 

. 002500 

.000050 

1 

25,000 

50.000 

.005950 

.000250 

.002750 

.000250 

j 

48,100 

96,200 

Ultimate  strength. 

1                        - 

Manner  of  failure,  crushed  at  one  end. 


SINGLE-RIVETED  BUTT  JOINTS, 
STEEL  PLATE. 
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SINGLE-RIVETED  BUTT  JOINTS,  STEEL  PLATE. 

DESCRIPTION  OF  TESTS  AND  DISCUSSION  OF  RESULTS. 

The  following  tests  complete  a  series  of  two  hundred  and  sixteen 
siugle-riveted  butt  joints  in  steel  plates,  in  which  the  thickness  of  the 
plates  ranged  from  4"  to  f ",  and  the  size  of  the  rivets  from  -fa"  to  1  fc" 
diameter. 

The  plates  were  annealed  after  sheariug  to  size,  the  edges  opposite 
the  joint  milled  to  the  finished  width ;  the  holes  were  drilled  and  rivets 
machine-driven.  Irou  rivets  were  used  throughout,  except  in  some  of 
the  £"  joints. 

Tensile  tests  of  the  plates  and  rivet  metal,  together  with  the  tests  of 
the  joints  in  J"  and  % "  plate,  are  contained  in  the  Report  of  Tests  of 
1885,  Senate  Document  No.  36,  Forty-ninth  Congress,  first  session. 

The  tests  herewith  presented  comprise  the  details  and  tabulation  of 
joints  in  J",  $",  and  f "  thickness  of  plate,  a  portion  of  which  were  tested 
hot. 

The  gauged  length  in  which  elongations  and  sets  were  measured  was 
5" ;  2J"  each  side  of  the  center  line  of  the  joint. 

During  the  progress  of  testing  the  same  characteristics  were  dis- 
played which  were  referred  to  in  the  previous  report.  The  joints  were 
very  rigid  under  the  early  loads.  This  rigidity  is  overcome  by  loads 
which  exceed  the  friction  between  the  plate  and  covers,  after  which  the 
stretching  proceeded  slowly  with  some  fluctuations  till  elongation  of 
the  metal  of  the  net  section  became  general;  the  metal  under  compres- 
sion in  front  of  the  rivets  yielding,  also  the  rivets  themselves. 

The  behavior  of  joints  in  different  thicknesses  of  plate  is  substantially 
the  same,  and  au  examination  of  the  results  shows  that  when,  exposed 
to  similar  conditions  the  strength  per  unit  of  fractured  metal  is  nearly 
the  same,  whether  \"  or  |"  plate  is  used. 

It  will  not  be  understood  from  this,  however,  that  as  a  consequence 
the  same  efficiency  may  be  obtained  in  different  thicknesses  of  plate  for 
single-riveted  work,  because  it  will  be  seen  that  certain  essential  con- 
ditions change  as  we  approach  the  stronger  joints  in  different  thick- 
nesses of  plate. 

A  riveted  joint  of  the  maximum  efficiency  should  fracture  the  plate 
along  the  line  of  riveting,  for  it  is  clear  that  if  failure  occurs  in  any 
other  manner,  as  by  shearing  the  rivets  or  tearing  out  the  plate  in  front 
of  the  rivet  holes,  there  remains  an  excess  of  strength  along  the  line  of 
riveting,  or  in  other  words  along  the  net  section  of  metal — if  in  a  single 
riveted  joint — which  has  not  been  made  use  of  j  but  when  fracture  occurs 
along  the  net  section  an  excess  of  strength  in  other  directions  is  imma- 
terial. 

If  the  strength  per  unit  of  metal  of  the  net  section  was  constant,  it 
would  be  a  very  simple  matter  to  compute  the  efficiency  of  any  joint,  as 
it  would  merely  be  the  ratio  of  the  net  to  the  gross  areas  of  the  plates. 

The  tenacity  of  the  net  section,  however,  varies,  and  this  variation 
extends  over  wide  limits. 
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In  the  present  series  there  is  an  excess  in  strength  of  the  net  section 
over  the  strength  of  the  tensile  test  pieces  in  all  joints. 

Special  tables  have  been  prepared  showing  this  behavior. 

The  efficiencies  shown  in  Table  No.  1  are  obtained  by  dividing  the 
tensile  stress  on  the  gross  area  of  plate  by  the  tensile  strength  of  the 
plate  as  represented  by  the  strength  of  the  tensile  test  strip,  stating 
the  values  in  per  cent,  of  the  latter. 

Table  No.  2  exhibits  the  differences  between  the  efficiencies  of  the 
joints  and  the  ratios  of  net  to  gross  areas  of  plate.  If  the  tenacity  of 
net  section  remained  constant  per  unit  of  area,  the  efficiencies  in  Table 
No.  1  would,  as  above  explained,  be  identical  with  the  ratios  of  net  to 
gross  areas  of  plate,  and  the  values  in  this  table  reduced  to  zero. 

Table  No.  3  shows  the  excess  in  strength  of  the  net  section  of  the 
joint  over  the  strength  of  the  tensile  test  strip  in  per  cent,  of  the  latter. 

Table  No.  4  exhibits  the  compression  on  the  bearing  surface  of  the 
rivets  in  connection  with  the  excess  in  tensile  strength  of  the  net  sec- 
tion of  plate. 

Table  No.  1  is  valuable  in  showing  at  once  the  value  of  different  joints 
wherein  the  pitch  of  the  rivets  and  their  diameters  vary. 

It  is  seen  there  is  considerable  latitude  allowed  in  the  choice  of  rivets 
and  pitch  without  materially  changing  the  efficiency  of  the  joint;  thus 
in  £"  plate, 

f"  rivets  (driven),  1J"  pitch,  72.4  per  cent,  efficiency, 
£"  rivets  (driven),  2±"  pitch,  73.3  per  cent,  efficiency, 
£"  rivets  (driven),  2f"  pitch,  71.5  per  cent,  efficiency, 
1"  rivets  (driven),  2^"  pitch,  70.3  per  cent,  efficiency, 
1"  rivets  (driven),  21"  pitch,  73.8  per  cent,  efficiency, 

give  nearly  the  same  results. 

In  these  examples  the  ratios  of  net  to  gross  areas  of  plate  range  from 
GO  to  67  per  cent.,  while  the  rivet  areas  range  from  .3067  square  inch 
to  .7854  square  inch.  The  actual  areas  of  net  sections  of  plate  and 
rivets  are  as  follows : 


g"  rivets. 

Square  inches. 
.3067 

1.486 

j"  rivets. 

Rivets  

Square  inches. 
.4418 

Plate 

2.207 

J"  rivets. 


Square  inches. 
.6013 

2.232 


1"  rivets. 


Square  inches. 
.7854 
5  2.259 
12.319 


The  areas  of  the  rivets  stand  to  each  other  as  the  following  numbers: 
100  144  196  256 


and  the  net  areas  of  the  plate  to  each  other  as 
100  149  150 


C152 
\156 


From  these  illustrations  it  appears  that  to  attain  the  same  degree  of 
efficiency  in  this  quality  of  metal,  although  that  efficiency  is  probably 
not  the  highest  attainable,  a  fixed  ratio  between  rivet  metal  and  net 
section  of  plate  is  not  essential. 

In  £"  plate  with  J"  rivets  the  efficiencies  of  the  joints  tested  cold  are 
nearly  constant  over  the  range  of  pitches  tested. 
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The  efficiencies  and  the  ratio  of  net  to  gross  areas  of  plate  are  as 
follows : 


Pitch. 

1J" 

2" 

Per  cent. 
66. 8 
56.8 

2i" 

24" 

Per  eent. 
66.4 
61.1 

Efficiency 

Per  cent. 
64.5 
53.4 

Per  eent. 
66.3 
5&0 

Ratio  of  areas 

In  this  we  have  illustrated  a  case  which,  in  passing  from  the  widest 
pitch,  having  61.1  per  cent,  of  the  solid  plate  left,  to  the  narrowest 
pitch,  which  had  53.4  per  oent.  of  the  solid  plate,  the  gain  or  excess  in 
strength  in  the  net  section  almost  exactly  compensated  for  the  loss  of 
metal. 

In  Table  No.  3  the  average  of  all  the  joints  shows  the  highest  per 
cent  of  excess  of  strength  in  the  narrowest  pitch,  and  a  tendency  to 
lose  this  excess  as  the  pitch  increases. 

Testsof  detached  grooved  specimens  show  the  same  kind  of  behavior, 
but  as  they  are  not  subject  to  all  the  conditions  found  in  a  joint,  the 
analogy  does  not  extend  very  far. 

The  maximum  gain  in  strength  on  the  net  section,  not  for  the  time 
being  regarding  the  hot  joints,  and  disregarding  the  exceptionally  high 
value  of  joint  No.  1339,  J"  plate,  was  21.2  per  cent.,  the  minimum  value 
2.5  per  cent,  of  the  tensile  test  strip.  In  other  forms  of  joints,  and  with 
punched  holes  in  both  iron  and  steel  plate,  illustrations  are  numerous 
in  which  there  have  been  large  deficiencies,  the  metal  of  the  net  section 
falling  far  below  the  strength  of  the  plate. 

It  is  believed  to  have  been  amply  shown  that  increasing  the  net 
width  diminishes  the  apparent  tenacity  of  the  plate,  although  other  in- 
fluences may  tend  to  counteract  this  tendency  in  some  joints. 

In  order  to  compare  the  excess  in  strength  of  one  thickness  of  plate 
with  another  having  the  same  net  widths,  we  have  the  following  table, 
rejecting  those  joints  that  failed  otherwise  than  along  the  line  of  rivet- 
ing in  making  these  averages  : 


Thickness  of  plate. 

1" 

Pet. 
16.7 
18.4 
16.7 
17.7 
11.4 

1 

U" 

P.  ct. 
12.6 
13.7 
14.3 
16.3 
15.1 

Vidth 

Df  plat 
1|" 

e  between  rh 
14"      i|» 

ret  hoi 

li" 

Pet. 

11.5 
9.0 
8.2 
9.9 

10.0 

eg. 

1*" 

P.ct. 
13.1 
13.6 
12.2 
9.8 
10.1 

2" 

P.ct. 
10.6 

""3.5"" 

v*  

P.ct. 
11.4 
12.7 
9.3 
14.2 
13.8 

P.ct. 
12.0 
13.5 
10.7 
14.5 
14.1 

Pet. 
13.4 
14.6 

9.1 
14.6 

7.6 

Pet. 

8.9 
12.9 

8.8 
12.7 
11.8 

a" 

l  < : : 

I* ::::.::..:...: 

a* 

Average  of  all  thick- 
nesses  .'.... 

16.2 

14.4 

12.3 

12.9 

11.9 

11.0 

9.7 

11.8 

7.0 

The  excess  in  strength  is  generally  well  maintained  in  each  of  the 
several  thicknesses,  and  were  it  possible  to  retain  the  same  ratio  of  net 
to  gross  areas  of  plate,  and  at  the  same  time  equal  net  widths  between 
rivets,  it  would  seem  from  this  point  of  view  feasible  to  obtain  the  same 
degree  of  efficiency  in  thick  as  in  thin  plates. 

Tbe  following  causes,  however,  tend  to  preveut  such  a  consummation. 
H.  E?.  31 80 
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For  equal  net  widths  thick  plates  require  larger  rivets  to  avoid  shear- 
ing than  thin  ones,  the  diameters  of  the  rivets  being  somewhat  increased 
for  this  cause,  and  again  because  it  has  become  necessary  to  increase 
the  metal  of  the  uet  section  in  order  to  retain  a  suitable  ratio  of  net  to 
gross  areas  of  plate. 

There  results  from  these  considerations  such  an  increase  in  net  width 
of  plate  that  the  excess  iu  streugth  displayed  by  narrower  sections  is 
lost,  and  consequently  the  result  is  a  joint  of  lower  efficiency. 

The  data  relating  to  the  influence  of  compression  on  the  bearing  sur- 
face of  the  rivets,  on  the  tensile  strength  of  the  plqte,  as  shown  by 
Table  No.  4  are  more  or  less  conflicting.  However,  in  the  \"  plate,  in 
which  the  most  iutense  pressures  are  fouud,  there  is  seen  a  pronounced 
increase  in  tensile  strength  as  the  pressures  diminish  in  inteusity. 

It  is  probable  that  the  effects  of  intense  compression  would  be  more 
conspicuous  in  a  less  ductile  metal,  or  one  in  which  the  ductility  had 
been  impaired  by  punched  holes  or  otherwise. 

A  number  of  joints  were  tested  at  temperatures  ranging  between 
200°  and  700°  Fahr. 

The  heating  was  done  after  the  joints  were  in  position  for  testiug,  by 
means  of  Bunsen  burners,  arranged  in  a  row  parallel  to  and  under  the 
line  of  riveting. 

The  temperature  was  determined  with  a  mercurial  thermometer,  the 
bulb  of  which  was  immersed  in  a  bath  of  oil,  contained  in  a  pocket 
drilled  in  the  middle  rivet  of  the  joint. 

When  at  the  required  temperature  the  thermometer  was  removed 
from  the  joint,  a  dowel  was  driven  into  the  pocket  to  compensate  for  the 
metal  of  the  rivet  which  had  been  removed  by  the  drill,  and  then  loads 
applied  and  gradually  increased  x\\\  to  the  time  of  rupture. 

Three  joints,  Nos.  1423, 1426,  aud  1430,  were  tested  without  dowels  in 
the  oil  pockets. 

The  method  of  heating  was  to  raise  the  temperature  of  the  joint,  as 
shown  by  the  thermometer,  a  few  degrees  above  the  temperature  at 
which  the  test  wjis  made,  shut  off  the  gas  burners,  and  allow  the  tem- 
perature to  fall  to  the  required  limit.  The  temperature  fell  slowly, 
draughts  of  cold  air  being  excluded  from  the  uuder  side  of  the  joint  by 
the  hood  which  covered  the  gas  burners ;  the  upper  side  and  edges  of 
the  joint  were  covered  with  tine  dry  coal  ashes. 

The  results  show  an  increase  in  teusile  strength  when  heated  over  the 
duplicate  cold  joints  at  each  temperature  exec  pt  200°  Fahr. 

From  200°  there  was  a  gain  in  strength  up  to  300°,  when  the  resistance 
fell  off  some  at  350°,  increased  agaiu  at  400°,  and  reached  the  maximum 
effect  observed  at  500°  Fahr.:  from  this  point  the  strength  fell  rapidly 
at  600°  aud  700°. 
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In  per  cent,  of  the  cold  joint  there  was  a  loss  at  200°  of  3.2  per  cent., 
the  average  of  three  joints ;  at  500°  the  gain  was  22.6  per  cent.,  the  aver- 
age of  four  joints.  The  maximum  and  minimum  joints  at  this  tempera- 
ture showed  gains  of  27.6  per  cent,  and  18.3  per  cent.,  respectively. 

The  highest  tensile  strength  on  the  net  section  of  plate  was  found  in 
joint  No.  1433,  tested  at  500°  Fahr.,  where  81,050  pounds  per  square 
inch  was  reached  against  a  strength  of  58,000  pounds  per  square  inch 
in  the  cold  tensile  test  strip. 

The  hot  joints  showed  less  ductility  than  the  cold  ones,  those  tested 
at  200°  Fahr.  not  being  exempt  from  this  behavior,  although  there  was 
no  near  approach  to  brittleuess  in  any. 

Three  joints,  Nos.  1418, 1420,  and  1424,  were  heated;  strained  when  hot 
with  loads  exceeding  the  ultimate  strength  of  their  duplicate  cold  joints ; 
the  loads  were  released,  and  after  having  cooled  to  the  temperature  of 
the  testing-room  (No.  1424  cooled  to  150°  Fahr.)  were  tested  to  rupture 
and  were  fouud  to  have  retained  substantially  the  strength  due  their 
temperature  when  hot. 

In  order  to  ascertain  that  the  time  intervening  between  hot  straining 
and  final  rupture  did  not  contribute  towards  the  elevation  in  strength, 
joint  No.  1434  was  strained  in  a  similar  manner  with  a  load  approach- 
ing rupture,  after  which  a  period  of  rest  was  allowed  and  then  ruptured 
without  material  gain  in  strength. 

A  peculiarity  of  the  joints  fractured  at  400°  and  higher  temperatures 
was  the  comparatively  smooth  surface  of  the  fractured  sections,  and 
which  took  place  in  planes  making  angles  of  about  50°  with  the  rolled 
surface  of  the  plate. 

The  shearing  strength  of  the  iron  rivets  was  also  increased  by  an 
elevation  of  temperature. 

The  rivets  in  joint  No.  1410  at  the  temperature  of  350°  sheared  at 
43,060  pounds  per  square  inch,  while  in  the  duplicate  cold  joint  No. 
1411  they  sheared  at  38,530  pounds  per  square  inch,  and  the  rivets  in 
joint  No.  1398  at  300°  Fahr.  were  loaded  with  40,820  pounds  per  square 
inch  and  did  not  shear. 

Other  examples,  where  some  of  the  rivets  sheared  and  the  plate  fract- 
ured in  part,  showed  corresponding  gains  in  shearing  strength. 

The  almost  entire  absence  of  granular  fractures  in  these  tests  is  a 
feature  too  important  to  pass  by  without  special  mention. 
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DETAILS  OF  TE8T8  OF  RIVETED  JOINTS. 
Areas. 

Plata,  gross  sectional  area pqaare  inches..  5.051 

Plate,  net  sectional  area do 2.886 

Plata,  bearing  surface  of  rivets do....  2.166 

Riveta,  shearing  area do....  5.301 

f  Tested  at  temperature  of  200°  Fahr.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

1 

Per  square 
inch. 

Elongation. 

Set. 

1 

1  Pounds. 
190,700 

Pound*. 
37,750 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Area  at  fracture  (one  section),  ".84 x "31 =.2604  square  inch. 

Contraction,  45.8  per  cent. 

Appearance  silky,  slight  lamination ;  open  at  edges,  ".03  and  ".07. 

Elongation  of  rivet  holes,  ".35,  ".36,  ".36,  ".37,  ".38,  ".39. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  87,750 

Tension  on  net  section  of  plate do....  66,070 

Compression  on  bearing  surface  of  rirete do 88,080 

Shearing  on  rivete do 35,070 

Efficiency  of  Joint,  66,1  par  cent. 
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Areas. 

Plate,  gross  sectional  area square  inches..  5.092 

Plate,  net  sectional  area do S.904 

Plate,  bearing  surface  of  rivets do 2.178 

Rivets,  shearing  area ....do 5.301 


Applied  loads. 

In  gauge 
Elongation. 

Inch. 
0. 

.0002 
.0003 
.0005 
.0006 
.0007 
.0012 
.0020 
.0043 
.0050 
.0054 
.0057 
.0063 
.0067 
.0071 
.0080 
.0085 
.0102 
.0115 
.0123 
.0140 
.0144 
.0152 
.0103 
.0178 
.0220 
.0260 
.0336 

d  length. 

Set. 

Inch. 
0. 

Remarks. 

Pounds. 
5,082 
10,164 
15,246 
20,328 
25,410 
SO,  49  i 
35,574 
40.656 
45.738 
50,820 
55,902 
60.984 
66,066 
71. 148 
76,230 
81.312 
86,304 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
10, 000 
11,000 
12.000 
13. 000 
14,000 
15.000 
16.000 
17.000 

Initial  load. 
Tensile  strength. 

.0002 

.0042 

.0053 

91.476             18.000 

96,658    |         19,000 

101.640             20,000 
106.722    1        21,000 

.0092 

111,801    ;        2*  000 
116,886            2.1,000 
121. 968             24  000 

127,060 
132,132 

25. 000 
26,000 

.0131 

137,214 
142.296 
147.  378 
152.  400 
137,542 

27.000 
'J8  000 

L9,  000 

.0418 

3»,  0U0     .          .  0525 
:*1.000               .0635 

162.624     .         32.000    .          .  07:»5 
167,706             33,000               .0805 



172.788            34,000 

.1090 
.15 
.17 
.19 

177,870    |        35,000 

182, 952     ,         30,  000 

188, 034     i          17.000 

193,116    !         38,000     '          .23 

198,100             38.980     :           .32 

Fractured  plate  along  line  of  riveting. 
Appearance  silky  lamellar  ;  open  at  edges,  ".10  and  ".08. 
Elongation  of  rivet  holes,  ".41,  ".41,  ".39,  ".39,  ".39,  ".40. 
Area  at  fracture  (one  section),  ".85x".30=.2550  square  inch. 
Contraction,  47.3  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  38,080 

Tension  on  net  section  of  plate do 68,220 

Compression  on  bearing  surface  of  rivets "" .......  do  90  960 

Shearing  on  rivets do."*'.  37.370 

Efficiency  of  joint,  68.1  per  cent.  * 
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Areas. 

Plate,  gross  seetional  area square  inches..  5.445 

Plate,  Det  sectional  area do 3.267 

Plate,  bearing  sorrace  of  rivets do 2. 178 

Rivets,  shearing  area do 5.301 

[Tested  at  temperature  of  300°  Fahr] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pound*. 
1  248,200 

Founds. 
45,560 

Inch. 

Inch. 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivet  holes,  ".22,  ".14,  ".14,  ".14,  ".14,  ".14. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    45,560 

Tension  on  net  section  of  plate do....    75,960 

Compression  on  bearing  surface  of  rivets do 113,000 

Shearing  on  rivets do....    40,820 
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Areas. 

Plato,  gross  sectional  area — square  inches..  5.439 

Plate,  net  sectional  area do 3.266 

Plate,  bearing  surface  of  rivets do....  2.173 

Rivets,  shearing  area do 5.301 


1 
Applied  loads.       1      In  ganged  length. 

Remarks. 

Total. 

1 

Set. 

Pounds. 
5,439 
10.878 

1    Pound*.           Inch. 
\          1.000    1        0. 

*>00u     i           .0003 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

16,317    !          3,000    1          .0004 
21,756              4.000              .0008 
27,195               5,000               .0010 
32,634               6. 000               .0013 

.0004 

38,073    1          7,000 
43,512    !          8.000 
48, 951               A  000 

.0019 

.0043 

.0049 

.0057 

.0063 

.0072 

.0078 

.0072 

.0091 

.0098 

.0109 

.0121 

.0131 

.0142 

.0163 

.0175 

.0200 

.0247 

.0392 

.0520 

.0610 

.0720 

.0836 

.0930 

.1085 

.14 

.16 

.18 

.20 

.24 

.28 

.35 

.40 

54,390 

59,829 
66.268 
70, 707 
76.146 
81. 585 
87,024 
92,463 
97,902 
103, 341 
108.780 
114.219 
119,658 
lily  097 

10,000 
11,000 
12,  000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,  000 
23,000 
24,000 
.     25,000 
26,000 
27,  000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36,000 
37,000 
38,000 
39,  000 
39, 260 

.0042 

.0062 

.0093"' 

130,536 

105,975 
141,414 
146.853 
152,292 
157,731 
163, 170 
168,609 
174,048 
179, 487 
184,926 
190,365 
195. 804 

.0322 

201,243 

206.682 
212, 121 
213,600 

Fractured  plate  through  two  sections  and  sheared  Ave  rivets. 
Appearance  of  fractured  plate,  silky. 
Average  elongation  of  rivet-holes,  ".23. 

Maximum  ttress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  39,260 

Tension  on  net  section  of  plate „ do 65,400 

Compression  on  bearing  surface  of  rivete do 98,290 

Shearing  on  rivets do 40,290 

Efficiency  of  joint,  68.6  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1277 

Area*. 

Plat©,  gross  sectional  area square  inches  .  5.842 

Plato,  net  sectional  area do 3.655 

Plate,  bearing  surface  of  riveta do 2.187 

Rivet*,  shearing  area do 5.301 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Pounds. 
5,842 
11,064 
17,526 
23,368 
29,210 
35,052 
40,894 
46,736 
52,578 
58,420 
64,262 
70,104 
75,946 
81,788 
87,630 
98,472 
99,314 
1  105,156 

Per  square 
incn. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

241,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36.000 

37,000 

Elongation. 

Inch. 
0. 

-.0002 
-.0002 
-.0001 
-.0003 
—.0002 
0. 
.0012 
.0016 
.C0I8 
.0027 
.0031 
-.0034 
.0041 
.0057 
.0071 
.0078 
.0<01 
.0104 
.0106 
.0107 
.0117 
.0125 
.0144 
.0173 
.0241 
.0287 
.0380 
.0483 
.0575 
.0703 
.0843 
.1030 
.115 
.  i:*5 
.18 
.22 

Set 

Inch. 
0. 

Initial  load. 

Scale  starts  off  plate. 
Tensile  strength. 

.0002 

.0032 

.0071 

i  110,998 

116,840 
12?,  682 
128,524 
134,366 
140,208 
146,050 
151,892 

.0102 

.0143 

1  157,734 

163,576 
169,418 
175,260 
181, 102 
186,944 
192,786 

198,628 
204,470 
210, 312 

216, 154 

Sheared  the  rivets  between  plate  and  top  cover. 
Elongation  of  rivet-holea,  ".15,  ".15,  ".15,  ".09,  ".09,  ".12. 

Maximum  strew  an  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  37,000 

Tension  on  net  section  of  plate do....  59,140 

Compression  on  bearing  surface  of  riveta do 98,830 

Shearing  on  rivets do 40,770 

Efficiency  of  joint,  64.7  per  cent 
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TESTS   OF   IROJT,    STEEL,    AND   OTHER  MATERIALS.        1279 

Areas. 

Plate,  groM  srctlonul  area - square  inches..  5.796 

Plate,  net  sectional  area do  ..  3.622 

Plate,  bearing  surface  of  rivet* do...  2.174 

Rivets,  shearing  area do ...  5. 301 

[Tested  at  temperature  of  350°  Fabr.] 


Applied  loads. 


*<*•■•  !PeiuXIe 


Pound*,  j    Pound*. 


Remarks. 


Tensile  strength. 


Sheared  the  rivets. 

Flongatiou  of  rivet-holes,  ".08  each. 


Maximum  stress  on  joint. 


_ on  of  plate 

'IYaaion  on  net  section  of  plate ....*. -"- -". " do...    63,080 

Compression  on  bearing  surface  of  rivets  ...' ,.... do...  105,100 

SUtaring on  rivets do...    43,100 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


1281 


Areas. 

Plate,  gross  sectional  area square  laches..  5.416 

Plate,  net  sectional  area - do...  2.891 

Plate,  bearing  surface  of  riveta do...  2.525 

Rivets,  shearing  area do...  7.216 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
ineh. 

Elongation. 

Inch.  k 

0. 

.0002 
.0005 
.0005 
.0011 
.0017 
.0020 
.0026 
.0000 
.0037 
.0048 
.0056 
.0062 
.0069 
.0075 
.0082 
.0090 
.0099 
.0112 
.0124 
.0142 
.0152 
.0172 
.0198 
.0244 
.0315 
.0362 
.0422 
.0197 
.0585 
.0707 
.  0830 
.0097 
.  1192 
.16 
.20 
.27 

Set. 

Pounds. 
5,416 
10.832 
16,248 
21,664 
27, 080 
32,496 
37,912 
43, 328 
48.744 
54,160 
59,576 
64,992 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8.000 

9,000 

10.000 

11,000 

12, 000 

13,000 

14,000 

15.000 

16.0MU* 

17,000 

18.000 

19,000 

20,000 

21.000 

22,  000 

23,  000 
24.000 
25,  000 
26,000 
27, 000 
28,000 
29,000 
30,000 
31,000 
32.  000 
33,000 
34.000 
,'{5.000 
343,000 
36,890 

Insh. 
0. 

Initial  lead. 
Tensile  strength. 

.0002 

.0030 

70,408 

75,824 

81, 240 
86,656 
92. 072 

.0063 

07, 488 

102. 904 

108,320 
113,736 
119.  J52 

.0092 

124, 568 

129.984 

1*5,400 
110.816 

.0185 

146,  232 

151,648 

157,064 

1 62,4*0 
167, 806 

.0497 

173.312 

178, 728 

184, 144 

189,560 
194,976 
109,800 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Area  at  fracture  (one  section)  ".84  x  ".315 =.2688  square  inch. 

(    mifnn/i^iAii        4   4      I      nnti    nniif 


Contraction,  44. L  per  cent. 

Fracture  open  at  edges  ".17  and  'M0. 

Elongation  of  rivet-holes,  ".48,  ".44,  ". 


.39,  ".38,  ".37,  ".38. 


Maximum  strest  on  joint. 

Tension  on  grog*  section  of  plate pounds  per  square  inoh..  36,890 

Tension  on  net  section  of  plato do 69,110 

Compression  on  bearing  surface  of  rivets do 79.130 

^bearing  on  rivets do 27,690 

Efficiency  of  joint,  64.5  per  cent. 
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TESTS    OF    IKON,    STEEL,    AND   OTHER   MATERIALS.         1283 


Areas. 

Plate,  gross  sectional  area square  inches . .  5.477 

Plate,  net  sectional  area do 2. 926 

Plate,  bearing  surface  of  rivets do 2.551 

Rivet*,  shearing  area do 7.216 

[Tested  at  temperature  of  250°  Fahr.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
209,500 

Pounds. 
38,250 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar,  irregular  surface. 

Area  at  fracture  (one  section),  ".8Gx".34=.2924  square  inch. 

Contraction,  39.8  per  cent. 

Elongation  of  rivet-holes,  ".32,  ".31,  ".29,  ".30,  ".31,  ".32. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inoh.. 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do..-. 

Efficiency  of  joint,  66.9  per  cent 


38,250 
71,600 
81,730 
28,030 
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TESTS   OF   IRON,  STEEL,  AND   OTHEE   MATERIALS. 


1285 


Areas. 

Plate,  gross  sectional  area square  inches..  5.832 

Plate,  net  sectional  area do 3.281 

Plate,  bearing  surface  of  rivets do 2.551 

Kivets,  shearing  area do 7. 21# 


1       Applied  load*. 

In  ganged  length. 

Remarks. 

f    ToUd. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

5.832 

11,664 

17,406 

23,328 

20,160 

34,002 

40,824 

46,666 

52,488 

58,320 

64,152 

69,084 

75, 816 

81,648 

87,480 

03,312 

00,144 

104,076 

110,808 

116,640 

12  >,  472 

128,304 

134,136 

130,068 

145,800 

151.632 

157. 464 

163,206 

160,128 

174,060 

180,  792 

186.624 

102,456 

108,288 

204,120 

209,052 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

37,010 

Inch. 
0. 

.0002 
.0003 
.0008 
.0008 
.0013 
.0013 
.0018 
.0021 
.0030 
.0036 
.0044 
.0051 
.0061 
.0068 
.0073 
.0083 
.0092 
.0103 
.0115 
.0128 
.0137 
.0148 
.0W6 
.0188 
.0231 
.0276 
.0343 
.0423 
.0542 
.0743 
.0923 
.1118 
.16 
.19 
.20 
.26 

Inch. 
0. 

Initial  load. 

Scale  starts  off  plate. 
Edges  of  plate  contract. 

Tensile  strength. 

.0003 

.0028 

.0050 

.0080 

.0180 

215. 784 

221,100 

1 

Fractured  along  line  of  riveting. 

Appearance  of  fracture,  silky,  lamellar.    Open  at  edges  ".15  and  ".10. 

Elongation  of  rivet-holes,  ".47,  ".47,  ".42,  ".42,  ".46,  ".46. 

Area  at  fracture  (one section),  ".93x".28=.2604  square  inch. 

Contraction,  52.3  per  cent. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  37,911 

Tension  on  net  section  of  plate do 67,380 

Compression  on  bearing  surfaoe  of  rivets do 86, 67n 

Shearing  on  rivets do —  30.64o 

Efficiency  of  Joint,  66.8  per  c     A 
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TE8TS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS.        1287 

Areas. 

Plato,  gross  sectional  area . square  inches..  5.864 

Plato,  net  sectional  area do...  3.297 

Plato,  bearing  surface  of  rivets do...  2.557 

Rivets,  shearing  area do...  7.216 

[Tested  at  temperature  of  300°  Fahr.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Pounds. 
43,730 

Elongation. 

Set 

Pounds. 
256,000 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance  silky,  slight  lamination.  Open  at  edges  ".04  and  ".02. 

Area  at  fracture  (one  section),  l".01x".37=.3737  square  inch. 

Contraction  31.7  per  cent. 

Elongation  of  rivet-holes,  ".33,  ".31,  ".29,  ".28,  ".29,  ".31. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    43,730 

Tension  on  net  section  of  plate do...    77.650 

Compression  on  bearing  surface  of  rivets do...  100, 120 

Shearing  on  rivets do...    35,480 

BJttoiencY  of  joint,  76.4  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1289 

Arret, 

Plate,  gross  sectional  area , square  inches..  5.997 

Plato,  net  sectional  area do...  3.529 

Plate,  bearing  surface  of  rivets do...  2.408 

Rivets,  shearing  area do...  7.216 

[Tested  at  a  temperature  of  400°  Fahr.J 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
268,600 

Pound*. 
44,790 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  slight  lamination. 

Fractures  oblique,  making  an  angle  of  50°  with  surface  of  plate. 
Open  at  edges  ".03  and  ".17. 

Area  at  fracture  (one  section),  l".14x".36=.4104  square  inch. 

Contraction,  30.1  per  cent. 

Elongation  of  rivet-holes,  ".34,  ".33,  ".32,  ".34,  ".37,  ".40. 

Maximum  strut  an  joint 

Tension  on  gross  section  plate pounds  per  square  inch..  44,790 

Tension  on  net  section  plate do 76,110 

Compression  on  bearing  surface  of  rivets do....  108,830 

Shearing  on  rivets do....  37,220 

.Efficiency  of  Joint,  76.7  percent 
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TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS.         1291 

Areas. 

Plate,  gross  sectional  area square  inches..  6.010 

Plate,  net  sectional  area do —  3. 537 

Plate,  bearing  surface  of  rivets do —  2.473 

Rivets,  shearing  area do 7.216 


Applied  loads. 


Total. 


I  Pounds. 
6,010 
12,020 
I  18, 030 
I  24,040 
<  30, 050 
,  36,060 
!  4?.  070 
48,080 
I  54,090 
'  60,100 
i  66,110 
I  72,120 
i     78,130 

•  84,140 
1  00,150 
I  96,160 
I  102,  J70 
1  108,180 

114,100 
1   120,200 

126.210 
|    132,220 

138,230 

144,  240 

*  150,250 
1  156,260 
.  162,270 
I    108,280 

174,290 

180,300 

,   186,310 

,  192,320 

!  108.330 

201, 340 

t  210,350 

216,360 

222,370 

228,380 

234,300 

236,700 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

2."»,  000 

26,  000 

27,000 

28,  000 

29.000 

30,000 

31,000 

32,  000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

39,  210 


In  ganged  length. 


Elongation. 


Inch. 
0. 

.0002 
.0003 
.0005 
.0007 
.0012 
.0020 
.0020 
.0036 
.0043 
.0051 
.0058 
.0063 
.0071 
.0081 
.0095 
.0106 
.0116 
.0122 
.0130 
.0141 
.  0151 
.0161 
.0176 
.0li)6 
.  0221 
.  02f>5 
.«»3H0 
.0580 
.  0724 
.0905 
.1050 
.125 
.14 
.17 
.21 
.26 
.31 
.39 
.42 


Set. 


Inch. 


.0003 


.0032 


.4)056 


.0001 


.0133 


.0625 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges,  ".20  and  ".15. 

Elongation  of  rivet-holes,  ".58,  ".54,  ".52,  ".50,  ".54,  ".56. 

Area  at  fracture  (one  section),  l".04x".29=.3016  square  inch. 

Contraction,  48.7  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate.... .•««•••.  pounds  per  square  inch..  39,210 

Tension  on  net  section  of  plate do....  66,  630 

Compression  on  bearing  surface  of  rivets _ do 95,310 

Shearing  on  rivets do....  32,660 

Efficiency  of  joint,  66.3  per  cent. 
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TESTS   OP   IBON,    STEEL,    AND   OTHEB   MATERIALS.        1293 


Areas. 

Plate,  grow  sectional  area square  inches..  6.561 

Plate,  net  sectional  are* <lo 4.010 

Plate,  bearing  surface  of  rivets • do 2.551 

Rivets,  shearing  area ! do...  7.216 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set 

Pounds. 

6,561 

13,122 

19,683 

26,244 

32,805 

39.366 

45.927 

52,488 

59,049 

65, 610 

72, 171 

78, 732 

85,293 

91,854 

98,415 

104, 976 

111,537 

118,098 

124, 659 

131,220 

137, 781 

144, 342 

150,  903 

157,464 

164,025 

170.  5J>6 

177,147 

183,  708 

190,269 

196,  830 

203,391 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,009 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,090 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

39,850 

Inch. 
0. 

-.0001 
—.0001 
—.0001 
.0000 
.0013 
.0030 
.0037 
.0042 
.0047 
.0054 
.0058 
.0067 
.0081 
.0094 
.0111 
.0118 
.0124 
.0130 
.0137 
.0146 
.0154 
.0162 
.0173 
.0191 
.0227 
.0810 
.0550 
.0661 
.0850 
.0985 
.1179 
.125 
.17 
.20 
.22 
.27 
.33 
.40 

Inch. 
0. 

Initial  load. 

Scale  starts  off  plate. 
Tensile  strength. 

.9001 

.0044 

.9984 

."oioi" 

.9146 

209  952 

216,  513 
223,074 
229,635 
236,196 
242,  757 
249, 318 
2  >5,  879 
261,500 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges,  ".15  and  ".20. 
Elongation  of  rivet-holes,  ".W,  ".66,  ".60,  ".60,  ".65,  ".67. 
Area  at  fracture  (one.  section),  l".14x".28=.3192  square  inch. 
Contraction,  52.2  per  cent. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..    39,850 

Tension  on  net  section  of  plate do....    65,210 

Compression  on  bearing  surface  of  rivets do 102,500 

Shearing  on  rivets do....    36,230 

Sfflciency  of  Joint,  66.4  per  oent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERUL8.        1295 

Areas. 

Plate,  gross  sectional  are* - » * square  inches..  6,512 

Plate,  net  sectional  area do 3.082 

Hate,  bearing  surface  of  riveta do 2.530 

itiveta,  shearing  area do 7.210 

[Tested  at  temperature  of  500°  Fahr.] 


I       Applied  loads. 

rsau 
inch 


ToUL 


\  Pound*. 
303,600 


Per  square 
incl 


Elongation. 


Pound*. 
46,610 


In  ganged  length. 


Inch. 


Set. 


Inch. 


Remarks. 


Tensile  strength. 


Sheared  four  rivets  and  fractured  the  plate  across  two  sections  back 
of  center  line  of  rivet-holes. 

Appearance,  silky,  oblique. 

Elongation  of  rivet-holes,  ".21  each  where  rivets  sheared :  other  two, 
".38  and  ".36. 

Area  at  fracture  (one  section),  l".26x  ".40=. 504=  square  inch. 

Contraction,  23.9  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ...,...„ pounds  per  square  inch..    46,610 

Tension  on  net  section  of  plate do 76,220 

Compression  on  bearing  surface  of  rivets do 119,080 

Shearing  on  rivets do 42,060 

.Efficiency  of  joint,  77. 6  per  cent. 
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TESTS   OF    IRON,  STEEL,  AND    OTHER   MATERIALS.  1297 

Areas. 

Plate,  gross  sectional  area square  inches..  6.850 

Plate,  net  sect. onal  area do A.oZi 

Plate,  bearing  surface  of  rivet* do 2.525 

Rivets,  shearing  area do....  7.216 

[Tested  at  temperature  of  360°  Fahr.l 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
310. 700 

Pounds. 
45,300 

Inch. 

Inch. 

Tensile  strength. 

Sheared  the  rivets. 

EloDgation  of  rivet-holes,  ".16  each. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    45,300 

Tension  on  net  section  of  plftte do 71,600 

Compression  on  bearing  surface  of  rivets do 123,050 

Shearing  on  rivets do —    43,000 

Efficiency  of  joint,  76.5  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1299 

Areas. 

Plate,  gross  sectional  area square  inches. .  6.916 

Plate,  net  sectional  area do 4.370 

Plate,  bearing  surface  of  rivets do 2,546 

Rivets,  shearing  area do....  7,216 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
6.916 
13,832 
20,748 
27,664 
34,580 
41,496 
48,412 
55,828 
62,244 
69,160 
76,076 
82,992 
89.908 
96,824 
103,740 
110,656 
117, 572 
124,488 
131.404 
138,320 
145,236 
152,152 
159,068 
165,984 
172,900 
179,816 
186,732 
193,648 
200,564 
207,480 
214,398 
221,312 
228,228 
235,144 
242,060 
248,976 
255,802 
262,808 
269,724 
276,640 
277,000 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17, 000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
88,009 
84,000 
35,000 
36,000 
87,000 
38.000 
39,000 
40,000 
40,050 

Inch. 

0. 

.0008 
.0008 
.0011 
.0022 
.0038 
.0046 
.0055 
.0064 
.0088 
.0102 
.0113 
.0123 
.0133 
.0140 
.0152 
.0161 
.0177 
.0192 
.0207 
.0282 
.0251 
.0275 
.0319 
.0395 
.0499 
.0594 
.0699 
.0810 
.6960 
.1100 
.15 
.17 
.19 
.20 
.24 
.28 
.34 
.39 
.49 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0012 

.0066 

.0101 

.0148 

.0306 

Sheared  the  rivets. 

Average  elongation  of  rivet-holes  ".25. 

Transverse  diameter  of  rivet-holes  increased  ".03. 


Maximum  stress  on  joint. 

Tension,  on  gross  section  of  plate pounds  per  square  inch..    40,050 

Tension  on  net  seotion  of  plate do 63,396 

Compression  on  bearing  surface  of  rivets do —  108,800 

Shearing  on  rivets do....    38,530 

Smdency  of  joint*  66.7  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1301 


Areas. 

Plate,  gross  sectional  are* square  inches. .  5.813 

Plate,  net  sectional  area do....  2.909 

Plate,  bearing  surface  of  rivets do 2.904 

RiTets,  shearing  area do 9.4(25 

[Tested  at  temperatu  re  of  250°  Fahr.  ] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

rounds. 
208,800 

Pounds. 
35,920 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  stratified.    Middle  section  open  ".05. 

Area  at  fracture  (one  section),  ".89x".35=.3115  square  inch. 

Contraction,  35.6  per  cent. 

Elongation  of  rivet-holes,  ".32,  ".31,  ".30,  ".31,  ".32,  ".33. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate — pounds  per  square  inch.. 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  riven do 

Shearing  on  rivets do 

Efficiency  of  joint,  02,8  per  oent. 


85,020 
71,770 
71,900 
22,160 
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TE8T8   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 


1303 


Areas. 

Plate,  gross  sectional  area square  inches..  5.772 

Plato,  net  sectional  area    do 2.886 

Plate,  bearing  surface  of  rivets do 2.886 

Rivets, shearing  area • do....  9.425 


Applied  loads. 

In  ganged  length. 

Remaiks. 

TotaL 

Persqnare 
inch. 

Elongation. 

Set. 

Poundi. 
5,772 
11,544 
17, 316 
23,088 
28,860 
34,632 
40,404 
46.176 
51,948 
57, 720 
63,492 
69,264 
75,036 
80,808 
86,580 
92,352 
98,124 
103,896 
109,668 
115.440 
121. 212 
126. 984 
132,  756 
13^  52m 
144, 300 
.150,072 
155, 844 
161, 616 
167.388 
173, 160 
178, 932 
184,704 
190, 476 
196,248 
198,500 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000' 

.17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28.000 

29,  000 

30,000 

31,000 

32,000 

33,000 

34,000 

34,390 

Inch. 

0. 

.0002 
.0005 
.0008 
.0011 
.0021 
.0039 
.0052 
.0061 
.0068 
.0082 
.0091 

-.0099 
.0108 
.0118 
.0130 
.0141 
.0153 
.0169 
.0184 
.0204 
.0227 
.0200 
.0294 
.0344 
.0436 
.0535 
.0635 
.0751 
.0900 
.11 
.14 
.17 
.23 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0006 

.0055 

.0093 

.0143 

.0276 

.0800 

Fractured  plate  across  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".05  and  ".03. 
Elongation  of  rivet-holes,  ".48,  ".47,  ".45,  ".44,  ".43,  ".40. 
Area  at  fracture  (one  section),  ".82  x  ".28= .2290  square  inch. 
Contraction,  52.2  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plAte pounds  per  square  inch..  84.390 

Tension  pn  net  section  of  plate do 68.780 

Compression  on  bearing  surface  of  rivets do 68.780 

Shearing  on  rivets do....  21. 060 

Efficiency  of  joint,  60.1  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1305 


Areas. 

Plate,  grosaiwini.al  area... square  inches..  6  023 

Plate,  set  neciioual  area do 3-191 

Plat*, bearing  aurface  of  rivets do....  2.8.T2 

KiveU, ah<;aring area do  ...  9.42.) 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
6,023 
12,046 
18,069 
24,092 
30,115 
36,138 
42,161 
18,184 
54.207 
60,230 
66,253 
7*2.276 
78.299 
84,322 
90,345 
96,368 

rounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.006 

16,000 

17,000 

1)4,000 

19,000 

20,000 

21,000 

22,000 

23,060 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

85.000 

Inch. 
0. 

-.0001 
-.0004 
-.0003 
+.0002 
.0021 
.0030 
.0036 
.0046 
.0057 
.0066 
.0074 
.0086 
.0097 
.0108 
.0124 
.0131 
.0139 
.0151 
.0173 
.0201 
.0229 
.0276 
.0341 
.0411 
.0496 
.0561 
.0676 
.0805 
.0981 
.12 
.16 
.19 
-23 
.34 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0001 

.0051 

.0091 

102,391 

1  108,414 

114,437 

|  120,460 
126,483 

.0136 

132,506 
138,529 
144.552 
ISO,  575 
156,598 

.0356 

162,621 

168,644 

174, 667 

1  180,690 
186,713 

.0890 

192,736 

198,757 

264,782 

210,806 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".10  and  ".03. 

Elongation  of  rivet-holes,  ".49,  ".45,  ".43,  ".43,  ".46,  ".48. 

Area  at  fracture  (one  section),  ".94  x  ".30  =  .282  square  inch. 

Contraction,  46.8  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  35,000 

Tension  on  net  section  of  plate do:...  66,080 

J      Compression  on  bearing  surface  of  rivets do 74,430 

Shearing  on  rivets .* do....  28,366 

Kffldency  of  joint,  69.2  per  cent. 
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TE8T8   OP  IRON,    STEEL,    AND   OTHER   MATERIALS.        1307 

AtOOS. 

Plato,  gross  sectional  area square  Indira..  5.IKV7 

Plate,  net  sectional  area do 3.  i:« 

Plato,  bearing  surface  of  rivets do 2.8UK 

Shearing  area  of  rivet* do 9.425 

[Tested  at  temperature  of  300°  Fahr.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Per  square 
Inch. 

Elongation. 

Set. 

• 

Pounds. 
240,200 

Pounds. 
40,250 

Inch, 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".03  and  ".01. 

Area  at  fracture  (one  section),  l//.02x//.35=.3570  square  inch. 

Contraction,  32.1  per  cent. 

Elongation  of  rivet-holes,  ".29,  ".27,  ".26,  ".28,  ".30,  ".31. 

Maximum  stress  on  joint. 

Tension  on  grom  section  of  plate pounds  per  square  inch . .  40,250 

Tension  on  net  section  of  plate do 7fl.0<0 

Compression  on  bearing  surface  of  rivets do —  85. 546 

Shearing  on  rivets do....  25  480 

Efficiency  of  joint,  68.1  per 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1309 


Areas. 

Plite,  gross  sectional  area square  inches..  6.327 

Plate,  net  sectional  area do 3.519 

Plate,  bearing  surface  of  rivets do 2.808 

RiveLa,  nhearing  area do 9.425 

[Tested  at  temperature  of  200°  Fahr.  ] 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

Pounds. 

219,200 

"taST 

Elongation. 

Set. 

P0WQ&9. 

34,  TOO 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  very  lamellar.    Open  at  edges,  ".10  and  ".05. 

Area  at  fracture  (one  section),  l".07x".30:=.3210  square  Inch. 

Contraction,  45.1  per  cent. 

Elongation  of  rivet-holes,  ".47,  ".44,  ".42,  ".41,  ".44,  ".47. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,660 

Tension  on  net  section  of  plate do....  62,320 

Compression  on  bearing  surface  of  rivets , do —  78,090 

Shearing  on  rivets • — do 23,160 

Efficiency  of  joint,  60.3  per  cent 
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TE8TS   OF   IRON,    STEEL,    AND    OTHER  MATERIALS.        1311 

Areas. 

Plate,  grow  Motional  area square  inches. .  6.612 

Plito,  art  sectional  area - do....  8.620 

PUie,  besruijg  surfaoe  of  rivets do 2.892 

Rivet*,  shearing  area «•. do 9.425 


Applied  loads. 


TotsL 


Per  square 


ersqui 
inch. 


In  ganged  length. 


Elongation.        Set 


Pound*. 

6,512 

13,024 

19,536 

28,048 

32,560 

39,072 

45,584 

52,096 

58,608 

85,120 

71,632 

78,144 

84,656 

•1,168 

97,680 

104,192 

|  110,704 

'117,216 

1123,728 

'130,240 

I  136,752 

143,264 

149,776 

I  1)6,288 

162,  MO 

1  1C0, 312 

1175,824 

I  182.338 

1*8,818 

1195,360 

1  201,872 

208,384 

214,896 

221.408 

227,920 

234,432 

240,680 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

36,950 


Inch. 

0. 

.0001 
.0015 
.0020 
.0022 
.0027 
.0046 
.0059 
.0066 
.0074 
.0083 
.0088 
.0095 
.0104 
.0119 
.0137 
.0148 
.0153 
.0161 
.0177 
.0201 
.0229 
.0261 
.0298 
.0380 
.0460 
.0540 
.0609 
.0752 
.0942 
.11 
.14 
.17 
.20 


.38 


Inch. 
0. 


Initial 


.0019 


.0137 


.0306 


.0842 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  ".15  and  ".10. 

Area  at  fracture  (one  section),  l".06x"^9=.3074  square  inch. 

Contraction,  48.9  per  cent. 

Elongation  of  rivet-holes,  ".55,  ".52,  ".48,  ".48,  ".48,  ".50. 

2l€udwwtn  ofroM  OHjofat, 

'   Twion  on  gross  seetion  of  plate pounds  per  square  Inch..  36,950 

Tension  on  net  section  of  plate do....  66,480 

1      Umprrasion  on  bearing  surface  of  rivets . do....  83,220 

Stearin*  on  rivets •. do....  25,530 

Maeieocy  of  joint,  61.5  per  oent 
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TE8T8   OF   IKON,    STEEL,    AND   OTHER   MATERIALS.        1313 


Areas. 

Plato,  gross  sectional  area square  inches.,  6.859 

Plate,  net  sectional  area do...  3.978 

Plate,  bearing  surface  of  rivets do...  2.886 

Rivets,  shearing  area do...  9.425 

[Heated  to  temperature  of  400°  Fahr.,  and  loaded  with  280,000  pounds  tension ;  after  one-half  minute 
tho  load  was  released  to  zero,  and  the  joint  cooled  to  a  temperature  between  70°  and  80°  Fahr.  Water 
was  sprinkled  on  the  joint  to  hasten  cooling.  Permanent  set  of  joint,  ".20.  Tested  cold  (about  60° 
Fahr.)  after  resting  two  hours.] 


Applied  loads. 


Total 


Pounds. 
6,850 
13,718 
20,577 
27,430 
34,295 
41,154 
48,013 
64,872 
61.731 
68,590 
75,449 
82,308 
89,167 
98,020 
102,885 
109,744 
116,603 
123,462 
130,321 
137,189 
144,039 
150,898 
157,757 
164,616 
171,475 
178,334 
185,193 
192,052 
198,911 
205,770 
212,629 
219,488 
226,347 
233.206 
240,065 
246,924 
253,783 
260,642 
267,501 
274,360 
281,219 

283,000 
285,000 
287,000 

288,078 

299,800 


Per  square 
inch. 


Elongation. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34.000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

41 ,000 1 


In  gauged  length. 


42, 000 j 
43,710 


Inch. 

0. 

.0016 
.0042 
.0061 
.0060 
.0065 
.0070 
.0074 
.0079 
.0084 
.0084 
.0091 
.0095 
.0100 
.0103 
.0105 
.0109 
.0112 
.0114 
.0117 
.0122 
.0126 
.0129 
.0132 
.0135 
.0142 
.0147 
.0152 
.0153 
.0157 
.0160 
.0168 
.0172 
.0173 
.0177 
.0178 
.0183 
.0189 
.0195 
.0200 
.0225 
.0237 
.0241 
.0246 
.0261 
.0307 
.0400 
.18 


Set. 


0. 


.0030 


.0027 


.0027 


.0027 


.0029 


.0027 


.0053 


Remarks. 


Initial  load. 


After  2  minutes  i 


After  2  minutes  rest 
Tensile  strength. 


Total  elongation  from  cold  Btate  before  heating  (".20+".18)  ".38±. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ".07  each. 

Area  at  fracture  (one  section),  l".22x".32=.3904  square  inch. 

Contraction,  40.9  per  cent. 

Elongation  of  rivet-holes,  ".51,  ".46,  ".44,  ".44,  ".44,  ".46. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    43,710 

Tension  on  net  section  of  plate 5°---  -J^JJJ 

Compression  on  bearing  surface  of  rivets ao...  103,  *w 

SheaViBgon rivets...... do..    31,810 

Efficiency  of  joint,  72.8  per  cent. 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS.        1315 

Areas. 

Plata,  gmes  sectional  area square  inches..  6.883 

Plate*  not  sectional  area do 3.991 

Plate,  bearing  surface  of  rivets.... do....  2.892 

lUreta,  shearing  area do....  9.426 


Applied  loads. 

In  ganged  lengths. 

Bemarks. 

Total 

Pot  square 
Inch. 

Elongation. 

Set. 

Pounds. 
6,883 
13.768 
20.649 
27,532 
84,415 
41,296 
48.181 
55,004 
61,947 
68,830 
75,718 
82,596 
89,479 
96.383 
103,245 
110,128 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000  ' 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

is  dm 

IwOl 

0. 

0. 

.0001 
.0002 
.0006 
.0019 
.0029 
.0039 
.0050 
.0066 
.0078 
.0089 
.0100 
.0108 
.0117 
.0130 
.0137 
.0146 
.0167 
.0170 
.0188 
.0200 
.0212 
.0232 
.0272 
.0355 
.0475 
.0639 
.0775 
.0950 
.11 
.13 
.16 
.18 
.21 
.25 
.80 
.87 
.47 

0. 

Initial  load. 
Tensilo  strength. 

.0002 

.0058 

.0089 

117,011            17,000 
123,894    !        18.000 
130,777    i         19,000 
137,660             20,000 
144,543            ?i  noo 

.0188 

151,426 
158,309 
165,193 
172,075 
178.958 
185,841 
192,724 
199,697 
206,490 
213,373 
220,258 
227,139 
234,023 
240,905 
247,788 
254.671 
261,554 
266,500 

22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
38,000 
37,000 
38,000 
38,720 

.0199 

.0845 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ".13  and  ".05, 

Elongation  of  rivet-holes,  ".57,  ".54,  ".53,  ".54,  ".55,  ".60. 

Area  at  fracture  (one  section),  l".20x".29=.3480  square  inch. 

Contraction,  38.1  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  38,720 

Tension  on  net  section  of  plate do....  66,770 

Compression  on  bearing  surface  of  rivets do 92,150 

Shearing  on  rivets do....  28,270 

Efficiency  of  Joint,  64.5  per  cent. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


1317 


Areas. 

Plate,  gross sectional  area square inches..    7.194 

Plate,  net  sectional  area do 4.320 

Plate,  bearing  surface  of  rivets , do 2.874 

Rivets,  shearing  area do —    9.425 

(Heated  to  temperature  of  500°  Fahr.and  loaded  with  300.000  pounds  tension,  which  was  at  once 
removed.  The  joint  now  allowed  to  cool  to  the  temperature  of  the  room  (72°  tfahr.),  and  after  a  rout 
of  five  hours  tested  cold  in  the  usual  manner.  Permanent  set  caused  by  load  when  hot,  ".27  in  5 
inches.] 


Applied  loads. 

In  ganged  length. 

Bemarks, 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
7.194 
14,388 
21,582 
28,776 
35,970 
43,164 
60,358 
57,562 
64,746 
71,940 
79,134 
86,328 
93,622 
100, 716 
107.910 
116,104 
122,298 
129,492 
136,686 
143, 886 
151,074 
158,268 
165,462 
172,656 
179,850 
187,644 
194,238 
201,432 
208,626 
215,826 
223,014 
230,208 
237,402 
244,696 
251,790 
258,984 
266,178 
273,372 
280,666 
287,760 
294,964 
302,148 
309,342 
316,636 
322,600 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,006 
14,000 
15,000 
16,000 
17,000 
18,006 
19.000 
20.000 
21,000 
22,000 
23,000 
24,006 
26,000 
26,006 
27,000 
28,000 
29,006 
30,000 
31,000 
82,000 
83,000 
34.000 
35,000 
86,006 
87,006 
38,000 
89,006 
40,000 
41,000 
42,000 
43,000 
44,000 
44,840 

Inch. 

0. 

.0008 
.0019 
.0027 
.0080 
.0037 
.0046 
.0050 
.0054 
.0056 
.0061 
.0065 
.0070 
.0072 
.0076 
.0080 
.0084 
.0090 
.0093 
.0005 
.0100 
.0105 
.0109 
.0111 
.0115 
.0122 
.0125 
.0130 
.0132 
.0136 
.0141 
.0145 
.0150 
.0155 
.0161 
.0168 
.0169 
.0175 
.0188 
.0198 
.0216 
.0245 
.0340 
.1156 
.27 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.6006 

.6011 

.6010 

.0010 

.0010 

.0014 

.6016 

.0046 

Total  elongation  from  cold  state  before  heating  (".27+.27),  ".54. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ".OS  and  ".06. 

Area  at  fracture  (one*  section),  l".31x".33=.4323  square  inch. 

Contraction,  39.8  per  cent. 

Elongation  of  rivet-holes,  ".60,  ".54,  ".53,  ".53,  ".52,  ".55. 

Maximum  stress  an  joint 

Tension  on  gross  section  of  plate pounds  per  square  inches..    44,840 

Tension  on  net  section  of  plate do 74,670 

Compression  on  bearing  surface  of  rivets do 112,250 

Shearing  on  rivets do....    84,280 

Efficiency  of  Joint,  77.3  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1319 

Areas. 

Plate,  gross  sectional  are* square  inches..  7.245 

Piste,  net  sectional  area -. do....  4.347 

Plate,  bearing  surface  of  riyets do....  2.898 

Rivets,  shearing  area do —  9.425 


Applied  loads. 

In  ganged  length. 

1 
Remarks. 

Total 

Personare 
inch. 

Elongation. 

Set 

Pound*. 
7,945 
14,490 
21.735 
28,980 
38,225 
43.470 
60,715 
57,960 
65,205 
72,450 
79,695 
86.940 
94,185 
101,430 
108,675 
115,920 
123,165 
130,410 
137.635 
144,900 
152. 145 
150,390 
168,635 
173,880 
181,125 
188,370 
196. 615 
202.860 
210, 105 
217,350 
224.595 
231,840 
239,085 
246,330 
253,575 
260, 820 
268,066 
275,810 
280,700 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31.000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
88,000 
88,740 

Inch. 

0. 

.0001 
.0002 
.0008 
.0018 
.0039 
.0052 
.0008 
.0073 
.0085 
.0095 
.0106   • 
.0120 
.0141 
.0143 
.0155 
.0168 
.0179 
.0187 
.0202 
.0221 
.0236 
.0254 
.0308 
.0400 
.0538 
.0668 
.0798 
.0980 
.1145 
.13 
.10 
.18 
.22 
.27 
.30 
.35 
.42 
.58 

0. 

Initial  load. 

Bested  1  hoar  under  initial  load. 
Tensile  strength. 

.0017 

.0077 

.0122 

.0167 

.0332 

.1080 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ".25  and  ".05. 

Elongation  of  rivet-holes,  ".79,  ".70,  ".66,  ".59,  ".61,  ".63. 

Area  at  fractnre  (oue  section),  l".30x".29=.3770  sqnare  inch. 

Contraction,  47.9  per  cent. 

Mawimum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch..  88,740 

Tension  on  net  section  of  plate do....  64,670 

Compression  on  bearing  surface  of  rlTets do 06,850 

Shearing  on  rivets do....  29,780 

Efficiency  of  Joint,  66.9  per  cent. 
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TEST  a   OF    IRON,    STEEL,    AND    OTHER   MATERIALS.  1321 


Areas. 

Plate, gross  cectional  area square  inches..  6.167 

PUte.net  section*! area  do 8.822 

Plate,  bearing  sarfaco  of  rivets do 2.345 

Rivets,  shearing  area do —  7.854 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set 

Pounds. 
6,167 
12,334 
18,501 
24.668 
30,835 
37.002 
43,169 
40.336 
55,503 
61, 670 
67.837 
74.004 
80.171 
86.338 
92. 505 
08.672 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,006 
39.730 

Inch. 
0. 
—.0001 
—.0001 
.0000 
.0000 
.0003 
.0069 
.0072 
.0081 
.0091 
.0099 
.0103 
.0110 
.0118 
.0130 
.0147 
.0161 
.0175 
.0185 
.0195 
.0210 
.0225 
.0248 
.0284 
.0375 
.0519 
.0640 
.0789 
.0951 
.1149 
.125 
.16 
.19 
.22 
.26 
.29 
.33 
.40 
.48 
.81 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0000 

.0086 

.0117 

i  194.839 

■  111.006 

117, 173 

123. 340 
129,507  • 
135, 674 
141.841 
148, 008 
154.  175 
160, 342 
166,509 
172,676 
178,843 

.0170 

.0322 

185,  010 
I  191,177 

.1048 

I  197,344 

1  203, 511 

209,678 

216,845 

,  222,012 

228,179 

I  234,346 

1  240, 513 

i  245,050 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".17  and  ".25. 

Elongation  of  rivet-holes,  ".73,  ".70,  ".77,  ".77,  ".76. 

Area  at  fracture  (one  section),  l".42x/,.30=.4260  square  inch. 

Contraction,  44.1  per  cent. 

Maximum,  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    39,730 

Tension  on  notsoctionof  plate do 64,110 

Compression  on  bearing  surface  of  rivets do....  104,490 

Shearing  on  rivets do....    31,200 

Efficiency  of  Joint,  67.2  per  cent. 
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TESTS   07  IB0H,   STEEL,    AND   OTHER   MATERIALS.        1323 


Areas. 

PUte,  gross  sectional  area square  inches..  0.220 

Plate,  net  sectional  area do...  8.855 

Plate,  bearing  surface  of  rivets «- do...  2.3*6 

Btveta,  shearing  area do...  7.854 

[Tested  at  temperature  of  400°  Fahr.  | 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 

Elongation. 

Set. 

Pounds. 
282,600 

Pounds. 
46,420 

Inch. 

Inch. 

Tensile  strength. 

Fractured  the  plate  through  four  sections,  tearing  out  at  the  middle 
to  the  edge  of  the  plate.  Sheared  the  middle  rivet,  which  had  been 
weakened  by  the  drilled  pocket  in  which  the  thermometer  was  used  to 
determine  the  temperature  of  the  joint. 

Appearance  of  fractures,  silky,  lamellar. 

Elongation  of  rivet-holes,  ".40,  ".36  (".18  rivet  sheared  in  this  hole), 
".48,  ".53. 

Area  at  fracture  (one  section),  l".53x".38=.5814  square  inch. 

Contraction,  24.3  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    45,420 

Tension  on  net  section  of  plate do —    73,250 

Compression  on  bearing  surface  of  rivets do —  119,450 

Shearing  on  rivets _...do....    35,840 

Efficiency  of  joint,  76.0  per  cent. 
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TESTS   OF    I«tON,    STEEL,   AND   OTHER  MATEKIAL8.        1325 

Area*. 

Plate,  gram  sectional  area square  inches..  6.660 

Plate,  net  sectionul  area do 4.240 

Plate,  bearing  surface  of  rivets do 2.420 

RiTets,  shearing  aiea do 7.854 

[Tested  at  temperature  of  300°  Fahr.J 


Applied  loads. 

In  gauged  length. 

Remarks. 

VbtaL 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
310,000 

320,000 

Poundt. 
40,550 

48,950 

Inch. 

Inch. 

Maximum  load  applied  when  the  specimen 
slipped  in  the  holder  jaws.  The  emery  cloth 
used  to  increase  the  friction  of  the  grip  was 
renewed.  The  temperature  of  the  joint  was 
lowered  to  150°  Fahr.  and  tensile  load  again 
applied. 

Tensile  strength. 

Sheared  four  rivets  and  fractured  one  end  section  of  the  plate. 
Elongation  of  rivet-holes,  ".30,  ".30,  ".25,  ".37. 
The  dowel  in  third  rivet  did  not  fill  the  hole  properly,  accounting  for 
the  variation  in  the  elongation  of  rivet-holes. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    48,960 

Tension  on  net  section  of  plate do 76,800 

Compression  on  bearing  surface  of  rivets do....  137,100 

Shearing  on  rirets do....    41,510 

Efficiency  of  joint,  81.6  per  cent 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS.        1327 


Area*. 

Plate,  gross  sectional  area... • square  inches..  6.632 

Plate,  set  seotional  area do 4.217 

Plate,  bearing;  surface  of  rivets «io —  2.415 

Bivets,  shearing  area « do....  7.854 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total 

Per  square 
inch. 

Elongation. 

Set 

Pound*. 
6,632 
13,264 
19,886 
86,528 
83.160 
30,792 

46,484 
53,056 
59,688 
66.320 
72.052 
70,584 
86,216 
02,848 
00,480 
106,112 
112,744 
119,376 
126,008 
138,640 
130,272 
145,004 
152,536 
150,168 
165,800 
172,432 
179.064 
185,606 
192,328 
198,960 
205,503 
212,224 
218,866 
225,488 
232,120 
238,762 
245,384 
252,016 
258,648 
265,280 
260,250 

Pound: 
1,000 
8,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
37,000 
38,000 
38,000 
40,000 
40,600 

JimA. 
0. 
.0000 

.0001 

.0008 

.0008 

.0001 

.0021 

.0040 

.0047 

.0062 

.0070 

.0074 

.0080 

.0001 

.0100 

.0127 

.0186 

.0148 

.0161 

.0176 

.0108 

.0216 

.0247 

.0201 

.0465 

.0638 

.0781 

.0018 

.1135 

.15 

.If 

.20 

.21 

.27 

.30 

.34 

.41 

.48 

.66 

.66 

.77 

Jim*. 
0. 

Initial  load. 
Tensile  strength. 

.0008 

.0056 

.0101 

.0147 

.0386 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".12  and  ".15. 

Elongation  of  rivet-holes,  ".84,  ".84,  ".79,  ".75,  ".78. 

Area  at  fracture  (one  section),  l".55x".29=.4495  square  inch. 

Contraction,  46.8  per  cent. 

Maximum  stre$$  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..    40,600 

Tension  on  net  section  of  plate do....    63,860 

Compression  on  bearing  surface  of  rivets do 111,400 

Shearing  on  rivets do....    84,280 

Efficiency  of  joint,  67.6  per  oent. 
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TESTS  OF  IRON,  STEEL,   AND  OTHER   MATERIALS.         1329 


Areas. 

Plate,  proas  sectional  area square  inches..  6.053 

Plate.net  motional  area do 2.853 

Plate,  bearing  surface  of  rivets do  ...  3.200 

Kiveta,  shearing  area do —  11.928 

[Tested  at  temperature  of  300°  Fahr.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Povnds. 
212,300 

Found*. 
35,070 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  ".89x".34=.3026  square  inch, 

Contraction,  36.1  per  cent. 

Elongation  of  rivet-holes,  ".28,  ".28,  ".28,  ".29,  ".29,  ".29. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate potinds  per  square  Inoh..  35,070 

Tension  on  net  section  of  plate do....  74,410 

Compression  on  hearing  surface  of  rivets do —  66,340 

Shearing  on  rivets do —  18,630 

Efficiency  of  joint,  59.3  per  cant 
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H  Ex  JUL.  49  2 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS,  1331 

Areas. 

Plate,  gross  sectiouu)  a::ea square  inches..    0.042 

Plato,  net sectional  area do....    2.838 

Plate,  bearing  suiThco  of  rivets do 8.208 

Kirets.  shearing  aiea do....  11.928 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Pound  m. 
6,042 
12,084 
Its,  126 
24, 168 

Per  square 
inch. 

Elongation. 

Set 

Inch. 
0. 

Pounds. 
1,000 
2,000 
3,000 
A  000 

Inch. 

0. 

.0000 
.0001 
.0003 
.0006 
.0013 
.0032 

Initial  load. 
Tensilo  strength. 

1    30,210              5,000 
J    36.252    1          6,000 
1    42,294    1          7,000 

.0004 

48,336    '          8.000              .0042 
.    54,378              «>,  000              -Ofl&l 

60,420    ;        10,000 
I    66,462    |        11,000 
1    72,504     ,        12,000 
78.546            13,000 
84, 5©8             14,  000 
90,030    !        15,000 
96,672             16,000 
102,714     1        17,000 

.0065 
.0086 
.  0102 
.0114 
.0120 
.0135 
.0150 
.0163 
.0179 
.0201 
.0247 
.0282 
.0316 
.0402 
.0485 
.0596 
.0732 
'.0866 
.1050 
.14 
.18 

.0057 

.0112 

.  108.756     |        18,000 
114,798             19,000 

l  120,810            20,000 
126.882    ;        21,000 
132.924            22,000 
138.960    '        "3,000 
145,008    1        24,000 
151,050    !        25.000 
157, 092             26,  000 
163,134             27,000 
169,176             28,000 
175,218    1        29,000 
181,260             30.000 
183, 800    1         30. 420 

.0200 

.0517 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".10  and  ".08. 

Elongation  of  rivet-holes, '".41,  ".42,  ".42,  ".42,  ".42,  ".42. 

Area  at  fracture  (one  section),  ".83  x".29=.2407  square  inch. 

Contraction,  49.3  per  cent. 

Maximum  stress  on  joint. 

Tension  on  groes  section  of  plate pounds  per  square  inch..  30,420 

Tension  on  net  section  of  plate 1 do 61,810 

Compression  on  bearing  surface  of  rivets do —  57,330 

Shearing  on  rivets do 15,410 

Sfliciency  of  joint,  51.5  per  oent. 


9 


\ 


dooooo 


\ 


~2% '  7toZe 

o 


H  Ex.JZ.49  2 


^ 
? 

^ 


^ 


M 


^ 


or 


TEST8   OF   IRON,    8TEEL,    AND   OTHER   MATERIALS.        1333 


Areas. 

Plate,  gross  sectional  area square  inches..  fl.471 

Plate,  nek  sectional  area do....  8.238 

Plate,  bearing  surface  of  rivets do 3.238 

Rivets,  shearing  area do...  11.928 

ITeated  at  temperature  of  350°  Fahr.] 


]      Applied  loada. 

i 

In  gauged  length. 

Remarks. 

|   Total. 

Per  square 
inch. 

Elongation. 

Set. 

I  Pounds. 

'  261,000 

Pounds. 
40,330 

Inch. 

Inch. 

t 
Tensile  strength. 

l 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar;  surfaces  irregular  in  part,  and  making 
angle  of  50°  with  rolled  surface  of  plate  in  part. 
Area  at  fracture  (one  section),  l".03x".39=.40l7  square  inch. 
Contraction,  25.4  per  cent. 
Open  at  edges  ".02  and  ".01. 
Elongation  of  rivet-holes,  ".30,  ".29,  ".27,  ".30,  ".31. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch..  40,330 

Tension  on  net  section  of  plate do 80,620 

Compression  on  bearing  surface  of  rivets do 80,730 

Shearing  on  rivets do 21,880 

Efficiency  of  joint,  07.2  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1335 


Areas, 

Plate,  gross  sectional  area square  inches.,  a  278 

Plate,  not  sectional  area do....  8.139 

Plate, bearing snrfacc of rivets do....  3.13« 

Rivets,  shearing  area do....  11.928 


Applied  loads. 

In  ganged  length. 

Remarks* 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

6,278 

12,656 

18,834 

25, 112 

31,390 

37,668 

43,946 

50.204 

56,502 

62,780 

69,058 

75,336 

81,614 

87,893 

■  94,170 

100,448 

106,726 

113.004 

110,282 

125,560 

131,838 

138.116 

114,394 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16, 000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

26.300 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

33,420 

Inch. 
0. 

-.0001 
-.0001 
-.0001 
-.0002 
.0000 
.0007 
.0027 
.0042 
.0057 
.0070 
.0075 
.0080 
.0087 
.0097 
.0112 
.0120 
.0132 
.0148 
.0165 
.0175 
.0194 
.0243 
.0285 
.0340 
.0440 
.0550 
.0680 
.0825 
.0995 
.1220 
.16 
.20 

Inch. 
0. 

Initial  load. 

Rested  15  hours. 
Tensile  strength. 

-.0001 

.0068 

.0092 

.0145 

1  150.672 

156,950 
163,228 

.0289 

1  169,508 

!  175,  784 

,'  182,062 

188,340 

194. 618 

200,896 
207, 174 
209,800 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightlv  lamellar.    Open  at  edges  'M0  and  ",06, 

Elongation  of  rivet-holes,  ".50,  ".49,  "A6X  ".46,  ".45,  ".45. 

Area  at  fracture  (one  section),  ".93x".28=.2604  square  inch. 

Contraction,  50.2  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  seotion  of  plate pounds  per  square  inoh..  33,420 

Tension  on  net  seotion  of  plate do 66,840 

Compression  on  bearing  surface  of  rivets do 66,840 

Shearing  on  rivets do*...  17,580 

Kffioienoy  of  Joint,  50.5  per  cent. 
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TESTS   OF  IRON,    STEBL,    AND   OTHER   MATERIALS         1337 

Areas. 

Plate,  gross  sectional  area . square  inches..  0.807 

Plate,  net  sectional  Area... do 3.620 

Plate,  bearing  snrrace  of  riveta do....  3.277 

Rivets,  shearing  area  of  rlvots * do....  11.028 

[Tested  at  a  temperature  above  that  required  to  boil  sperm  oil,  or  probably  about  700°  Fahr.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
251,000 

Pounds. 
30,390 

IndL 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting,  with  medium  load  report. 

The  fractured  surfaces  were  smooth  and  oblique  to  the  flat  surfaces 
of  the  plate,  making  with  it  an  angle  of  47°  to  48°,  except  the  end  sec- 
tions, which  had  irregular  surfaces. 

The  color  of  the  edges  of  the  joint  was  a  dark  blue-black  when  the 
testing  was  done. 

After  fracture  the  broken  surfaces  of  the  end  sections  were  medium 
dark  blue;  the  inner  sections  were  varied  from  dark  blue  to  dark  straw 
color;  a  small  part  of  the  middle  section  remained  uncolored. 

Elongation  of  rivet-holes,  ".39,  ".38,  ".39,  ".39,  ".41,  ".46. 

Area  at  fracture  (one  section),  l",12x".38=.4256  square  inch. 

Contraction,  29.6  per  cent. 

Maximum  gtre$8  an  joint. 

Tension  on  groas  section  of  plate pounds  per  square  inch..  36,000 

Tension  on  net  section  of  plate do....  65, 150 

Compression  on  bearing  surface  of  rivets do 76,504 

Shearing  on  rivet* do..-.  21,040 

Efficiency  of  Joint,  62.7  per  cent. 
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TESTS   OP    IRON,    STEEL,    AND   OTHER   MATERIALS.        1339 

Areas. 

Plate,  gross  sectional  area sqnaro  inob . .    6.892 

Plata,  net  sectional  area do 3.632 

Plate,  bearing  surface  of  rivets do 3.260 

Rivets,  shearing  area *. do 11.928 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
6,892 
13,784 
20,676 
27.5G8 

Pounds. 
1,000 
2,000 

1       Inch. 

i       l'- 
,          noon 

Inch. 
0. 

Initial  load. 

3,000    1          .0001 
4,000              .0004 
5,000    1          .0008 
6, 000     '            <M)23 

34.460 
41,352 

.0005 

48,244 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13. 000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
33,660 

.0050 

.0060 

.0071 

.0081 

.0096 

.0107 

.0120 

.0129 

.0142 

.0155 

.0171 

.  0185 

.0195 

.0225 

.0270 

.0309 

.0375 

.0473 

.  0562 

.0685 

.0798 

.0935 

.1135 

.1370 

.17 

.22 

.27 

.37 

55,136 
62,028 

68,920 
75.812 
82,704 
89,596 
96.48ft 
103.380 
110.272 
117, 164 
124,056 
130. 948 
137, 840 
144, 732 
151, 624 
158,516 
165,408 
172.300 
179.192 
186,084 
192,976 
199.868 
206,760 
213,652 
220,544 
227,436 
232,000 

.0069 

"""."©in*" 

.0180 

.0486 

.1265 

Tensile  strength.                                                     1 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".15  and 


.03. 


Elongation  of  rivet  lioles,  ".56,  ".53,  ".53,  ".53,  ".53,  ".55. 
Area  at  fracture  (one  section),  l".02x".27=.2754  square  inch. 
Contraction,  54.3  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch..  33,  GOO 

Tension  on  net  section  of  plate do 63,870 

Compression  on  bearing  surface  of  rivets do 71, 160 

Shearing  on  rivets do 19,450 

Efficiency  of  Joint,  58.0  per  cent. 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 


1341 


•  Areas. 

Plate,  gross  sectional  area square  inches..    7.270 

Plate,  net  sectional  area do 4.043' 

Plate,  bearing  surface  of  rivets do 3.227 

Rivets,  shearing  area do....  11.928 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
7.270 
14,540 
21,810 
29,080 
38,350 
43,629 
50,890 
58,160 
85,430 
72,700 
79,970 
87,240 
94,510 

101, 780 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

Inch. 

0. 

.0004 
.0008 
.0019 
.0040 
.0052 
.0071 
.0085 
.0098 
.0110 
.0124 
.0137 
.0155 
.0162 
.0182 
.0195 
.0204 
.0218 
.0228 
.0243 
.0270 
.0298 
.0335 
.0413 
.0519 
.0640 
.0740 
.0844 
.1080 
.1285 
.14 
.18 
.21 
.26 
.30 
.40 
.46 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0028 

.0083" 

109,050            15,000 
118,320            18,000 
123, 590            17, 000 
130,660            18,000 
138,130    .        19,000 
145,400    i        20,000 
152,870            21,000 
159,940    1        22,000 
187,210            23,000 
174,480            24,000 
181,750    1        25,000 
189, 020            28. 000 

.0130 

.0173 

.0425 

198.290 
203.560 
210,830 
218,100 
225v370 
232,640 
239,910 
247,180 
254,450 
281,720 
262,800 

27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
36,140 

.1160 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".05  and  ".12. 
Elongation  of  rivet-holes,  ".62,  ".55,  ".56,  ".56,  ".56,  ".59. 
Area  at  fracture  (one  section),  l".16x".30=.34S0  square  inch. 
Contraction,  47.7  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  pvr  square  inch.. 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do  ... 

Shearing  on  rivets , ., do 

Efficiency  of  joint,  62.3  per  cent. 


36, 140 
6T>,  0C0 
81,430 
22,030 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.         1343 


Jrea*. 

Plate, gross  sections!  area square  inches..    7.215 

Plate,  net  sectional  area do 3.968 

Plate,  bearing  surface  of  rivets do 3.247 

Rivet*,  shearing  area do 1L928 

[Tested  at  temperature  of  500°  Fahr.] 


!      Applied  loads. 

In  gauged  length. 

Total. 

i 

Per  snuare 
inch. 

Elongation. 

Set. 
Inch. 

Remarks. 

1 

i  Pounds 
321,600 

Pound*. 
44,490 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  oblique  50°.    Open  at  edges  ".04  and  0. 

Area  at  fracture  (one  section),  l".25x".38=.475  square  inch. 

Contraction,  28.1  per  cent. 

Elongation  of  rivet-holes,  ".44,  ".39,  ".39,  ".40,  ".45,  ".48. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  44,400 

Tenaionon  net  section  of  plate do £1,050 

Compression  on  bearing  surface  of  rivets do 90,040 

Shearing  area  of  rivets do 26,060 

Efficiency  of  joint,  76.7  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1345 

Areas. 

Plate,  gross  sectional  are* square  inches..  6.193 

Plate,  net  sectional  area do 3.538 

Plate,  bearing  surface  of  rivets .'...do  ...  2.655 

Rivets,  shearing  area  of  rivets do....  9.940 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
ineh. 

Elongation. 

Set 

Inch. 
0. 

Pound*. 

6,193 

12,388 

18,578 

24,772 

80,966 

37,158 

43,851 

48,644 

55,787 

81,930 

88,128 

74, 316 

80.509 

86,702 

02,805 

80.088 

105,281 

111,474 

117,667 

123,860 

180,053 

138,248 

142,438 

148,832 

154,826 

161,018 

167. 211 

173,404 

179,587 

185.780 

191.883 

198,176 

204,380 

227,100 

Pounda. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27.000 

28,000 

20,000 

30,000 

31,000 

32,000 

33,000 

36,670 

Inch. 
0. 

.0002 
.0004 
.0005 
.0008 
.0015 
.0037 
.0053 
.0063 
.0074 
.0008 
.0105 
.0110 
.0128 
.0138 
.0152 
.0160 
.0172 
.0185 
.0193 
.0206 
.0270 
.0326 
.0420 
.0520 
.0652 
.0790 
.0926 
.1115 
.1325 
.17 
.10 
.24 

Initial  load. 

.0007 

.0070 

.0127 

"  * 

, 

1 

.0165 

Sustained  this  load  ft  minute,  then  releaaed  to 
aero  and  allowed  to  rest  2  honrs ;  then  loads 
applied  and  the  joint  ruptured. 

Tensile  strength. 

.0453 

.1217 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".15  each. 

Elongation  of  rivet-holes,  ".64,  ".59,  ".59,  ".63,  ".69. 

Area  at  fracture  (one  section),  l//.27x".29=.3683  square  inch. 

Contraction,  47.9  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do — 

Compression  on  bearing  surface  of  rivets do — 

Shearing  on  rivets do — 

Efficiency  of  joint,  62.0  per  cent. 

H.  Ex.  31 85 
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TESTS   OF   IKON,    STEEL,    AND  *  OTHER   MATERIALS.         1347 


Areas. 

Plate,  gross  sectional  area square  inches..  6.232 

Plate,  net  sectional  area do 3.560 

Plate,  bearing  surface  of  riveU do 2.672 

Rivets,  shearing  area do.  .rf.  9.940 


Applied  loads. 

In  gauged,  length. 

1 

TotaL 

Per  square 
Inch. 

Elongation. 

Set        ' 

Remark?. 

Pounds. 
6,232 
12,464 
18.696 
24,928 

|    31.160 
37.392 

1    43,624 

Pounds. 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10  OitO 

Inch. 

0. 

.0003 
.0008 
.0007 
.0006 
.0016 
.0037 
.0048 
.0056 
.0080 
.0096 
.0112 
.0121 
.0126 
.0136 
.0145 
.0153 
.0165 
.0181 
.0211 
.0256 
.02;)5 
.0333 
.0393 
.0476 
.0586 
.0722 
.0806 
.1080 
.1330 
.15 
.17 
.22 
.26 
.30 
.38 
.45 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

Load  at  time  of  fracture. 

.0004 

1    49,856 
56,088 
62,320 

1    68,552 

.0068 

74,784 

81, 016 
87,248 
93,480 
99,712 
105,944 
112,176 
118,408 

.0101 

124,640    1        20,000 
130,872            31.000 

.0164 

137,104 
143,330 
149,568 
155,800 
162,032 
168,264 
174,408 
180,728 
186,960 
193,192 
199,424 
205,658 
211,888 
218,120 
224,352 
225,580 
211,000 

22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,090 
33,000 
34,000 
35,000 
86.000 
36,200 

.0404 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".08  each. 

Elongation  of  rivet-holes,  ".61,  ".58,  ".56,  ".55,  ".59. 

Area  at  fracture  (one  section),  l".28x".28=.3584  square  inch. 

Contraction,  49.7  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ..'. pounds  per  square  inch..  30  200 

Tension  on  net  section  of  plate do...  63,  370 

Compression  on  bearing  surface  of  riveta do 84, 420 

Shearing  on  rivets do 2J,690 

Efficiency  of  joint,  61.2  per  cent.  • 
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TE8TS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        1349 


Areas. 

Plate,  gross  sectional  area square  Inches. . 

Plate,  net  sectional  area do 

Plato,  bearing  surface  of  rivets do.... 

Kivets,  shearing  area do  ... 

(Tested  at  temperature  of  000°  Fahr.J 


6.632 
3. 021 
2.711 
9.040 


Applied  loads. 

In  gauged  length. 

Remarks. 

**"-  Petaa»,wre 

Elongation. 

Set 

Pounds.      Pounds. 
280,800    J        42,340 

l 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky ;  resembles  shearing  fractures.    Oblique,  50°. 
Area  at  fracture  (one  section),  ]".52x".39=.5i*28  square  inch. 
Contraction,  24.3  per  cent.    Open  at  edges,  ".05  and  ".07. 
Elongation  of  rivet-holes,  ".55,  ".40,  ".49,  ".51,  ".61. 

Maximum  stress  on  joint. 

Tenaion  on  gross  section  of  plate pounds  per  square  inch..    42,340 

Tenaionon  net  section  of  plate do 71,610 

Compression  on  bearing  surface  of  rivets -. do 103,580 

Shearing  on  rivets do 28,250 

Efficiency  of  joint,  70. 6  par  cent 
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H  Ex  AL...  49  2 


TESTS   OF    IKON,    STEEL,    AND   OTHER   MATERIALS.        1351 


Areas. 

Plate,  gross  sectional  area square  inches..  6.632 

Plate,  net  sectional  area do 8.921 

Plat**,  bearing  surface  of  rivets do 2.111 

Rivets,  shearing  area do....  9.940 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Klongation. 

Set 

Remarks. 

Pounds. 
1     6,632 

1    13,264 

Poundt. 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,  OHO 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 

Ine)u 
0. 
.0002 

Inch. 
0. 

Initial  load. 

19,896 

.0005 
.0007 
.0015 
.0030 
.0050 
.0060 

1    26,528 



33.160 
39,792 
46.424 
53,056 
69,6*8 
66,320 
72.952 
79,584 
86,216 
92,848 
99,480 
106.112 
112-744 
119, 376 

.0013 

.0070 

.0082 

.0100 

.0114 

.  0125 

.0135 

.0150 

.0176 

.0190 

.0205 

.0220 

.0237 

.0273 

.0297 

.0328 

.0415 

.0518 

.0666 

.0813 

.09 

.11 

:S 

.18 
.20 
.25 
.29 
.35 
.41 
.48 



'.6m 

.0116 

126,008 

19.000 

132.640 
j  139, 272 

20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 

.0183 

145,904 

1  152.536 

I  159. 168 

!  165,800 
!  172,432 

.0438 

179,064 

185,696 

192,328 

198,960 

205.592 

212.224 

218, 856     1        33, 000 

225,488     1        34,000 

232,120     1         35,000 

• 

238,  752             36, 000 

245, 384              37. 000 

252. 016             38, 000 

256, 800             38. 720 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  ".25  and  ".10. 

Elongation  of  rivet-holes,  ".78,  ".72,  ".70,  ".70,  ".72. 

Area  at  fracture  (one  section),  l".42x".30=.4260  square  inch 

Contraction,  45.6  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do... 

Miraringon  rivets do 

Efficiency  of  Joint,  64.5  per  cent. 


38,720 
65.440 
94,730 
25,840 
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H  Ex  JbL.  49  2 


TESTS  OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Areas. 

Plate,  gross  sectional  area square  inches 

Plate,  net  sectional  area do.. 

Plate,  bearing  surface  of  rivets do.. 

Kiveta,  shearing  area do.. 

[Tested  at  a  temperature  of  500©  Fahr.  J 


1353 


6.065 
4.243 
2.722 
0.940 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
324,806 

Pounds. 
46,680 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  slightly  lamellar.    Oblique  fractures-,  50°. 
Area  at  fracture  (one  section),  l".57x".37=.5809  square  inch. 
Contraction,  31.4  per  cent.    Open  at  edges  ".03  and  0. 
Elongation  of  rivet-holes,  ".69,  ".62,  ".58,  ".56,  ".59. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  Inch..    46,630 

Tension  on  net  section  of  plate do 76,550 

Compression  on  bearing  surface  of  rivets do 110,320 

Shearing  on  rivets do 32,680 

Efficiency  of  Joint,  80.3  per  cent. 
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H  Ex  AL...  49  2 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1355 

Areas, 

Plate,  gross  sectional  area .* square  inches..  6.074 

Plat«s  net  sectional  area do 4.246 

Plate,  bearing  surface  of  rivets do 2.728 

Rivets,  shearing  area do 9.940 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

PeinTHElonK»tion- 

1 

Set. 

Pounds. 
6,974 
13,948 
20,923 
27.896 
34,870 
41,844 
48,8*8 
55, 702 
62,766 
69,740 
76,714 
83,688 
90,662 
97,636 
104,610 
1  111,584 
i  118,558 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21, 000 
2%  000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38.000 
38,900 

Inch. 

0. 
.0001 
.0002 
.0005 
.0023 
.0041 
.0062 
.  0076 
.0085 
.0096 
.0111 
.0126 
.0141 
.0161 
.0176 
.0197 
.  0211 

Inch. 
0. 

Initial  load. 

.0016 

• 
Tensile  strength. 

.0080 

.0144 

125,532 

.0225 



1  232,506 

,  130, 480 

146,454 

1  153,428 

.0241 
.  0256 
.0286 
.  0301 

.0203 

1  160, 402 

.  0327 

............ 

167, 376 
174,350 
181,324 
188,29* 
195,272 
202,246 
209,220 

.0401 

.0574 

.0698 

.0850 

.1025 

.1225 

.14 

.16 

.18 

.23 

.27 

.33 

.37 

.45 

.52 

,  216, 194 

1223.168 
230, 142 

!  237,116 

244,090 

!  251,064 

258,038 

1  265,012 

271,300 

i 



Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.     Metal  well  drawn  down.     Open  at 
edges  ".15  each. 
Elongation  of  rivet-boles,  ".86,  ".78,  ".77,  .".77,  ".84. 
Area  at  fracture  (one  section),  l".50x".29=.435  square  inch. 
Contraction,  48.7  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  38,900 

Trasion  on  net  section  of  plate do —  63,800 

Compression  on  bearing  surface  of  rivets do —  90,450 

Shearing  on  rivets do....  27,290 

Efficiency  of  joint,  67.0  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Areas. 


1357 


Plato,  gram  sectional  area square  inches,.  7.23 

Plate,  net  sectional  area do 4.510 

Plate,  bearing  surface  of  rivets do 2. *19 

Rivets,  shearing  area do....  9.  Ml 

[Tested  at  temperature  of  200°  Fahr.J 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUL 

Pounds. 
283,300 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
30,180 

Inch. 

Inck. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".05  and  'MO  ;  at  fifth 
section  ".15. 
Area  at  fracture  (one  section),  l".67x".32=.5344  square  inch. 
Contraction,  40.8  per  cent. 
Elongatiou  of  rivet-holes,  ".66,  ".65,  ".70,  ".80,  ".95. 

Maximum  strew  an  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..    30,180 

Tension  on  net  section  of  plate.. do 62,000 

Compression  on  bearing  surface  of  rivets do 104,500 

Shearing  on  rivets do....    28,500 

Efficiency  of  joint,  67.5  per  cent 
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TESTS   OF   IRON,  STEEL,  AND   OTHEE   MATERIALS. 


1359 


Areas. 

Plate,  gross  sectional  area square  inches..  7.250 

Plate,  nat  sectional  area do 4.528 

Plate,  Waring  surface  of  rivets do 2.722 

Rivets,  shearing  area do 9.940 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
7,250 
14,500 
21,750 
29,000 
36,250 
43,500 
50,750 
58,000 
65,250 
72,500 
79, 750 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 

Inch. 

0. 

.0002 
.0005 
.0009 
.0024 
.0044 
.0060 
.0090 
.0113 
.  0126 
.0139 
.OMfl 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0018 

.0118 

i    87,000 

<    94,250 

13,000    ;          .0161 
14. 000    >          .  0177 

|  101, 500 

1  108,750    1         15,000    '          .0190 
116,000             16.000    1          .0208 

.0154 

123,250 

17,000 
18, 000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30, 000 
31.000 
32,000 
33,000 
34,000 
35.000 

.0220 

.0230 

.0245 

.0260 

.0290 

.0318 

.0370 

.0470 

.0655 

.08 

.10 

.12 

.13 

.16 

.18 

.21 

.23 

.28 

.33 

.38 

.45 

.52 

.60 

.72 

.90 

1  130,500 

i  137, 750 

145,000 
!  152,250 

.0203 

159,500 

1  166,750 

1  174,000 

1  181,250 
188,500 

.0560 

195,750 
203,000 
210, 250 
217,500 
224, 750 
232,000 
239,250 
246,500 
253,750 

261,000    ;        36,000 
268,250             37,000 
275, 500             38. 000 

282,750 
290,000 
249,600 

39, 000 
40,000 
40,630 

Fractured  plate  along  Hue  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ".20  and  ".10. 

Area  at  fracture  (one  section),  1".C1  k  ".30=.4830  square  inch. 

Contraction,  46.6  per  ceut. 

Elongationof  rivet-holes,  ".95,  ".86,  ".86,  ".88,  ".92. 

Mamimum,  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    40,630 

Tension  on  net  section  of  plate do 65,060 

Compression  on  bearing  surface  of  rivets do —  108,220 

Shearing  on  rivets do....    29,630 

Efficiency  of  joint,  70.0  per  cpnt. 
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TESTS  OF  IRON,    STEEL,   AND   OTHER  MATERIALS.        1361 


•  Arta$. 

Plate,  grogs  sectional  area '. squtre  inches..  7.554 

Piste,  net  section*!  area do —  4.837 

Plate,  bearing  surface  of  rivets do....  3.717 

Blveta,  •hearing area do....  9.940 


Applied  loads. 

• 
In  ganged  length. 

Remarks. 

> 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

7,554 

15,108 

22,662 

30,216 

87,770 

45,324 

52,878 

68,432 

67,986 

75,540 

83,084 

80,618 

98,203 

105,756 

113,310 

120.864 

128,418 

135,973 

143,526 

151,080 

158,634 

166.188 

173,743 

181,298 

188,850 

198,404 

303,958 

211,512 

219.066 

226,680 

334,174 

341,728 

219,283 

256,816 

364,890 

Pouvdi. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,009 

16,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

28.J00 

29,000 

30,000 

81,000 

32,009 

33,000 

34,300 

'      us  ooo 

Inch. 

0. 

0. 

.0003 
.0007 
.0026 
.0038 
.0058 
.0063 
.0073 
.0087 
.0107 
.0119 
.0140 
.0153 
.0159 
.0183 
.0193 
.0204 
.0224 
.0251 
.0278 
.0304 
.0347 
.043:1 
.0651 
.0898 
.1119 
.13 
.17 
.20 
.22 
.27 
.31 
.38 
.45 
.55 
.63 
.80 

Inch, 
0. 

Initial  load. 

.0021 

.0074 

.0121 

Tensile  strength. 

.0193 

.0553 

271,944    1        36,000 
279,498             37,000 
287,052    1        38,000 
382,400             38  570 

~  '- 

Tore  out  plate  in  front  of  rivets.    Shearing  fractures,  in  part  granular 
at  one  section. 
Elongation  of  rivet-holes,  1".07, 1".15, 1".05, 1".14,  ".89. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    38,570 

Tension  on  net  sect  onof  plate do....    60,450 

Compression  on  be*  ring  surface  of  rivets do....  107,610 

Shearing  on  rivets    do....    29,410 

efficiency  of  join  ,  67.2  per  cent. 
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H  Ex  .«?/._. .49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1363 

Areas. 

Plat*,  gross  sectional  area square  inches..  7.566 

Plate,  net  sectional  area do....  4.843 

ilate,  bearing  surface  of  rivets - r...do....  2.722 

liivett, shearing area do....  8.940 


Applied  loads. 


In  gauged  length. 


Total.     ^^J**6  .Elongation. 


Set. 


Bemarks. 


Pound*. 

!     7,665 

15, 130 

22,695 

;    30.260 

37,825 

45,390 

1    52,955 

,    00,520 

1    68,085 

75,650 

83,215 

90.780 

98,345 

105,910 

113,475 

1 -'1,040 

'  J  28,  COS 

136, 170 

143.735 

,  151,300 

1  158,865 

166,430 

173,995 

I  181,560 

189, 125 

196,600 

I  204.255 

211,820 

,  219,385 

226,950 

234.515 

242,0*) 

249, 645 

.  257, 210 

|  264, 775 

272,340 

279.905 

2*7,470 

295,0:15 

296,250 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

39,160 


Inch. 

0. 

.0003 
.0005 
.0007 
.0014 
.0022 
.0030 
.0040 
.0049 
.0062 
.0079 
.0089 
.0106 
.0116 
.0132 
.013* 
.0172 
.0187 
.0204 
.0225 
.0262 
.0291 
.0331 
.0402 
.0617 
.0875 
.1059 
•    .1292 
.16 
.18 
.21 
.26 
.30 
.37 
.43 
.51 
.61 
.75 
.98 

1.10 


Inch. 
0. 


Initial  load. 


.0010 


.0103 


.0173 


.0572 


Tensile  strength. 


Tore  plate  out  in  front  of  rivets, 
atone  section. 


Shearing  fractures,  in  part  granular 


Maximum  stress  on  joint. 

Tension  on  proas  section  of  plate..... ponnds  per  square  inch..    89,160 

IVnsionon  net  section  of  plate '. do....    61,170 

Compression  on  bearing  surface  of  rivets do....  108,830 

Shearing  on  rivets : do 29,800 

Efficiency  of  joint,  68. 2  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1365 

Areas. 

Plate,  eross  sectional  area square  inches..  6.986 

Plate,  net  sectional  area do —  8.726 

Plate,  bearing  surfaco  of  rivets do 8.260 

Rivets,  shearing  area do —  7.216 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

i 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

6,986 

13,972 

20,958 

27,944 

34,930 

41,916 

48,902 

55,888 

62,874 

69.860 

76,846 

83,832 

90,818 

97,804 

104,790 

111,776 

118,763 

125,748 

132,734 

139,729 

146.706 

153.692 

160.678 

167.664 

174,650 

181,636 

188,6?2 

195.608 

202,594 

209,589 

216.568 

223,552 

230,538 

235,800 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8  000 
9.000 
10.000 

11  000 

12  000 
13.000 
14.000 
15.000 
16,000 
17,000 
18.000 
19.000 
20,000 
21  000 
22.009 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
82.000 
33,000 
83,750 

Ineh. 

0. 

.0002 
.0006 
.0009 
.0013 
.0051 
.0065 
.0074 
.0081 
.0089 
.0105 
.9122 
.0131 
.0145 
.0166 
.0186 
.0210 
.0228 
.0247 
.0275 
.0307 
.0838 
.0398 
.0510 
.0626 
.0751 
.0887 
.1038 
.115 
.13 
.17 
.20 
.26 
.35 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.0011 

.0087 

.0128 

.0198 

.0525 

;•*•• 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".15  each. 
Elongation  of  rivet-holes,  ".49,  ".52,  ".48,  ".50,  ".52,  ".55. 
Area  at  fracture  (one  section),  ".78x".37=.2886  square  inch. 
Contraction,  53.5  per  cent. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  Inch..  88,760 

Tension  on  net  section  of  plate do....  68,280 

Compression  on  bearing  surface  of  rivets do....  72,830 

Shearing  on  rirets...- do....  82,670 

Efficiency  of  joint,  60.1  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS 


1367 


Areas. 

Plate,  gross  sectional  area square  inches..  7.020 

Plate,  net  sectional  area do 8.744 

Plate,  bearing  surfaco  of  rivots do 3.276 

Kivets,  shearing  area do —  7.216 


Applied  loads. 

In  ganged  length. 

Bern  arks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

7,020 

14,040 

21,060 

28,000 

35,100 

42,120 

49,140 

56,160 

63,180 

70,200 

77,220 

84,240 

91,260 

98,280 

105,300 

112, 320 

119, 340 

126,360 

133,380 

140, 400 

147,420 

154,440 

161, 460 

168,480 

175,500 

182,  520 

189,540 

196,560 

203,580 

210,600 

217,620 

224,640 

231,660 

238,680 

242,400 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26. 000 

27.000 

28.000 

29,000 

30,000 

31,000 

32, 000 

33,000 

34,000 

-     34, 530 

Inch. 

0. 

.0004 
.0007 
.0009 
.0012 
.0012 
.0017 
.0022 
.0036 
.0048 
.0058 
.0067 
.0077 
.0088 
.0098 
.0109 
.0122 
.0134 
.0150 
.0168 
.0203 
.0244 
.0298 
.0382 
.0488 
.0623 
.0758 
.0908 
.1081 
.13 
.16 
.19 
.24 
.30 
.40 

Inch. 
0. 

Initial  load. 

Scale  starts  off  plate. 
Tensile  strength. 

.0001 

.0023 

.0055 

.0108 

.0398 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  "'.12  and  ".10. 
Elongation  of  rivet-holes,  ".49,  ".40,  ".46,  ".46,  ".46,  ".47. 
Area  at  fracture  (one  section),  ".78x".39=.3042  square  iucb. 
Contraction,  51.2  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plato pounds  per  square  inch..  34,530 

Tension  on  net  section  of  plate do 64,740 

Compression  on  bearing  surface  of  rivets do....  74,000 

Shearing  on  rivets do 33,590 

Efficiency  of  joint,  62.7  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS  1367 


Areas. 

Plate,  gross  sectional  area square  inches..  7.020 

Plate,  net  sectional  area do 3.744 

Plate,  bearing  surface  of  rivets do 3.276 

Rivets,  shearing  area - do —  7.216 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

7,020 

14,040 

21,060 

28,000 

35,100 

42,120 

49,140 

56,160 

63,180 

70,200 

77,220 

84,240 

01,260 

98,280 

105,300 

112,320 

110, 340 

126,360 

133,380 

140, 400 

147, 420 

154,440 

161,460 

168,480 

175,500 

182, 520 

180,540 

196,560 

203, 580 

?1 0,600 

217,620 

224,640 

231,660 

238,680 

242,400 

Pounda. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32, 000 

33,000 

34,000 

-     34, 530 

Inch. 

0. 

.0004 
.0007 
.0009 
.0012 
.0012 
.0017 
.0022 
.0036 
.0048 
.0058 
.0067 
.0077 
.0088 
.0098 
.0109 
.0122 
.0134 
.0150 
.0168 
.0203 
.0244 
.0298 
.0382 
.0488 
.0623 
.0758 
.0908 
.1084 
.13 
.16 
.19 
.24 
.30 
.40 

Inch. 
0. 

Initial  load. 

Scale  starts  off  plate, 
Tensile  strength. 

.0001 

.0023 

.0055 

.0108 

.0398 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  "'.12  and  'M0. 
Elongation  of  rivet-holes,  ".49,  ".49,  ".46,  ".46,  ".46,  ".47. 
Area  at  fracture  (one  section),  ",78x".39=.3042  square  iucb. 
Contraction,  51.2  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plato pounds  per  square  inch..  34,530 

Tension  on  net  section  of  plate do....  64,740 

Compression  on  bearing  surface  of  rivets do 74,000 

Shearing  on  rivets do 33.590 

Efficiency  of  joint,  63.7  per  cent. 
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TESTS   OF   IKON,    STEEL,    AND   OTHEK   MATEKIALS.        1369 

i  Areas. 

Plate*  grow  sectional  area square  inches. .  7.892 

Plate,  net  sectional  urea- do 4.158 

Plate,  bearing  surface  of  rivet* do 3.234 

BtTets,  shearing  area..: do 7.216 


Applied  load*. 

In  ganged  length. 

Bemarks. 

Total.  I*ar* 

1 

Elongation 

1 

Set. 

Pounds. 

7,392 

14,784 

22,178 

29,668 

38,980 

44,352 

61,  748 

69,136 

68,528 

73,920 

81,312 

88,704 

96,096 

108,488 

110,880 

118.272 

125,684 

133,056 

Pound*. 
1,000 
2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

18,000 

17,000 

18.000 

Inch. 
0. 

.0002 
.0006 
.0007 
.0012 
.0037 
.0047 
.0054 
.0062 
.0072 
.0081 
.0096 
.0118 
.0131 
.0148 
.0170 
.0196 
.0222 
.0244 
.0268 
.0277 
.0292 
.0307 
.0342 
.0448 
.0586 
.0602 
.0820 
.0935 
.1140 
.135 
.17 
.20 
.22 
.27 
.36 
.43 

Inch. 
0. 

Initial  load. 

.0007 

.0052 

.0102 

140,448    1        19.000 
147,840    1        20,000 
155,232     i        21,000 
162,624     1        22,000 
170,016            23,000 
177,408            24,000 
184,800            25,000 
192,192            26.000 
199, 684     1        27. 000 

.0187 

.0367 

206,976 
214.368 
221,760 
229,152 
236,544 
243,938 
251,328 
258,720 
266,112 
271,700 

28,000 
29.000 
80.000 
31.000 
32,000 
33,000 
34,000 
35,000 
86.000 
36,760 

' 

( 

i 

Tensile  strength. 

Sheared  three  rivets  and  fractured  the  plate  along  line  of  riveting 
across  three  sections. 

Appearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  //.93x//.39=.3627  square  inch. 

Contraction,  47.6  per  cent. 

Elongation  of  rivet-holes  (".21,  ".27,  ".31  sheared  rivets  in  these 
holes),  ".62,  ".49,  '\43. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,760 

Tension  onjiet  section  of  plate _ do....  85, 84a 

Compression  on  bearing  surface  of  rlTets do....  84,010 

Clearing  on  rivets do....  87.050 

Efficiency  of  Joint,  69.0  per  cent. 
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TESTS  OF  IBON,    STEEL,    AND   OTHER   MATERIALS.        1371 


Areas, 

Plate,  grow  sectional  area aqua-re  inches..  7.488 

Plate,  net  Rational  area do 4.212 

Plate,  bearing  surface  of  riveta do....  3.276 

Bivets,  shearing  area do —  7.210 


Applied  loada. 

In  ganged  length. 

Remarks 

i- 

j    ToUl. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
3,000 

4  000 

Elongation. 

Inch. 
.0 

.0001 
.0002 
.0002 
.0002 
.0004 
.0028 
.0043 
.0040 

Set. 

;  Pound*. 

'      7,488 
14, 976 

Inch. 
.0 

Initial  load. 
Tensile  strength. 

22,464 

29,952 

37, 440              5,  000 
I    44,928*   '          6,000 

.0000 

52, 416    '          7, 000 

69,904    '          8.000 
67. 392              0-  000 

74,880 
82,368 
80,856 

10,000    ,          .0056 
11.000    !          .0066 
12.000    1          .0074 
13.000              .0086 
14,000              .0097 
15.000    1          .0113 
IflOOO     i             .  0127 

.0049 

97.344 

104,832 
112,320 
119.808 

.6095 

127,296    i        17,000    1          .0138 
134,784    »        18,000    >          .0148 
142,272    ,         10.000    '          .0168 
149,760    .        20,000    ,          .0198 
157,249    >        21,000    ,          .0238 
164,736    1        22,000              .0275 
172,224            23.000    k          .0378 
179,712    1        24,000              .0483 

.0156 

187,200    |        25.000    I          .0584 
194,688    i        20,000               .0600 
202,176            27,000    !          .0825 

.0513 

209,064     '         2H,(KK)    ,          .0965 
217  152    !        20,  C00    !          .1140 

224^  040    1        30. 000               .  1365 

232, 128             31. 000               .  17 

239  61G 

32.000    .          .21 
33,000    j          .24 
34,000    |          .28 
35. 000    I          .37 

247, 104 
254,592 

262, 080 

263,000     '         35.120     1           .30 

1 

Fractured  plato  along  line  of  riveting. 

Appearance,  silky,  exceedingly  lamellar.    Open  at  edges  ".20  and 
".17. 
Elongation  of  rivet-holes,  ".52,  ".52,  ".49,  ".49,  ".52,  ".53. 
Area  at  fracture  (one  section),  ".95  x  ".41 =.3895  square  inch. 
Contraction,  44.5  per  cent. 


Maximum  stress  on  joint. 

Tension  on  cross  section  of  plate pounds  per  square  inch..  35,120 

Tension  on  net  section  of  plate do 62,440 

impression  on  bearing  surface  of  rivets do....  80,280 

Shearing  on  rivets do....  36,440 

Efficiency  of  joint,  63.8  per  cent. 
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TE8TS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1373 


Areas. 

Plate,  gross  sectional  area square  Inohee..  7.018 

Plate,  net  sectional  area '. do —  4. 058 

Plate,  bearing  surface  of  rivets do 3.200 

Biveta,  shearing  area do —  7.218 

[Tested  at  temperature  of  300°  Fahr.) 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
332,000 

Pounds. 
41,930 

Inch. 

Inch. 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".13,  ".13,  ".13,  ".13,  ".13,  ".18. 

Maximum  strength  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..    41,030 

Tension  on  net  section  of  plate do....    71,270 

Compression  on  bearing  surfaco  of  rivets do....  101,840 

Shearing  on  rivets do 46,010 

Kfflctoncy  of  joint,  76.2  per  cent. 
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TE8TS    OP    IRON,    STEEL,    AND    OTHER    MATERIALS.        1375 


Areas. 

Plate,  gross  sectional  area square  inohoa..  7.056 

Plate,  net  sectional  area do 4.080 

Plate,  bearing  surface  of  rivets do 3.276 

Rivets,  shearing  area do 7.210 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

i 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
!      7,956 
15, 912 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

'A  000 

24,000 

25,000 

26,000 

27,000 

28.000 

Inch. 

0. 

0. 
.0001 
.0003 
.0013 
.0023 
.0031 
.0030 
.0042 
.0050 
.0071 
.0086 
.0091 
.0103 
.0115 
.0136 
.0154 
.0184 
.0214 
.0258" 
.0294 
.0322 
.0350 
.0300 
.0472 
.0583 
.0092 
.0825 
.0974 
.1160 
.125 
.16 
.19 
.22 
.26 
.31 
.39 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

23,808 
31,824 
30,780 
47,730 
55,002 
63,648 
71.G04 
79.560 
87,  516 
95,472 

.0015 

.0048 

103,428 

111,384 
119, 340 
127. 290 

.0094 

,  135,252 

j  143,208 

151,164 
159,120 
167, 076 

."6264" 

175, 032 

182,988 

190,944 

198,900 
206,856 

.0410 

214,812 

222, 768 

2U0, 724             29.'  000 

I  238,680 

30,000 
31,000 
32,000 
33,000 
34.000 
35.000 

246, 636 

254, 592 

262,  548 

270, 504 

i  278, 460 

j  280,410             36,000 

1  292, 800             36. 800 

Sheared  the  rivets. 

Elongation  of  rivetholes,  ".20,  ".19,  ".18,  ".21,  ".24,  ".25. 

Maximum  stress  on  joint. 

Tension  on  gross  aection  of  plate pounds  per  square  inch . .  36,800 

Tension  on  not  section  of  plate do 62,560 

Compression  on  bearing  surface  of  rivets do 89,370 

Shearing  on  rivets do 40,570 

Efficiency  of  joint,  06.9  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
Areas. 


1377 


PUte,  gross  sectional  area , square  inches.,  a  241 

Plate,  net  sectional  area do 3.039 

Plate,  bearing  snrfaoa of  rivets  do....  3.202 

Rivets,  shearing  area do 7.210 

[Tested  at  temperature  of  400°  Fahr.] 


I       Applied  loads.       !      In  ganged  length. 

| 

!    Total 

Per.Sa«rejElongation. 

Set. 
Inch. 

1 

i  Pounds. 
324,000 

Pounds.    1      Inch. 
39,320     

lie  marks. 


Tensile  strength. 


Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".08  each. 


Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inoh..  39,320 

Tension  on  net  section  of  plate do....  64,290 

Compression  on  bearing  surface  of  rivets do....  101,180 

Shearing  on  rivets do....  44,900 

Efficiency  of  joint,  68.6  per  cent.   . 
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5? 


CO 


\ 

t 


fc%"-Z>2&e7i' 


>r* 


-73.<T€> 


/ 


O 


/ 


\ 


ft 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1379 


Areas. 

Plate,  gross  sectional  area square  inches..  8.249 

Plate,  net  sectional  area do 5.042 

Plate,  bearing  surfaco  of  rivets do 3.207 

Rivets,  shearing  area do ... .  7. 21 6 

[Tested  at  temperature  of  000°  Fahr.] 


Applied  loads.       1      In  ganged  length. 

Total. 

*W  lotion. 

Remarks. 

Set.        j 

Pounds. 
304,000 

Pound*.    1       Inch. 
36,850    1 

1 
Inch.      1 
Tensile  strength. 

i            g 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".12  each. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,850 

Tension  on  net  section  of  plate do....  00,290 

Compression  on  bearing  surface  of  rivets do 94,790 

Shearing  on  rivets ., do,...  42,130 

Efficiency  of  joint,  64.3  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1381 

Areas. 

Plato,  gross  sectional  area square  inches..  7.488 

Plat*,  net  sectional  area do 3.744 

Plato,  beat  ingsur'ace  of  rivets do 3.744 

Ki vet*,  shearing  area do 9.4'J5 


Applied  loads. 


Total. 


Per .  quart* 
iuch. 


Found*. 

round*. 

7.488 

1.000 

14, 976 

2,000 

22,464 

»,  ooo 

121, 052 

4,000 

37, 4  tO 

:»,ooo 

44, 928 

6,000 

52.410 

7,000 

50,904 

8,000 

67,392 

t\000 

,     74, 880 

10,000 

,     82,368 

11,000 

|     89,856 

12,000 

97,344 

UOOO 

.  104,832 

11, 000 

112,320 

15,000 

119,808 

1(1,000 

127,296 

17,000 

134.784 

18,000 

142,272 

19,000 

•  149,760 

2o,  000 

i  157,248 

21,000 

i  164,736 

22,000 

,  172,224 

23,000 

179,712 

24, 000 

1  187,200 

25, 0i  0 

,  194.688 

26, 000 

1  202,176 

27,000 

1  209,664 

28,000 

1  217,152 

29,000 

224,640 

30.000 

232,128 

31,000 

239,616 

32,000 

240, 200 

32,080 

In  ganged  length. 


Elongation. 


Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0010 
.0040 
.0050 
.0057 
.0064 
.0073 
.0082 
.0093 
.0107 
.0118 
.0128 
.0138 
.0147 
.0160 
.0180 
.0212 
.0249 
.0300 
.0375 
.0467 
.0587 
.0712 
.0892 
.1157 
.1397 
.20 
.27 
.31 


Set. 


Inch. 
0. 


.0002 


.0055 


.0101 


.0141 


.0388 


.1295 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar. 

Elongation  of  rivet-boles,  ".43,  ".43,  ".41,  ".41,  ".41,  ".42. 

Area  at  fracture  (one  section),  ".83 x ".40=. 3320  square  inch. 

Contraction,  46.7  per  cent. 


Maximum  stress  on  joint. 

Tenttion  on  gross  section  or  plate pounds  per  square  inch . .  32, 080 

Tension  on  net  section  of  plate do  ...  61.  i;»o 

Compression  on  bearing  surface  of  plate do 61,  !f»0 

Shearing  on  rivets do  . . .  2>.  4*0 

Efficiency  of  joint,  58.3  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1383 

Areas, 

Plate,  gross  sectional  area square  inches..  7.440 

Plate,  net  sectional  aiva do 3.720 

Plate,  bearing  surface  of  rivets do....  3.720 

KiveU.  shearing  area do 9.4.23 


Applied  loads. 


In  gauged  length. 


I     Total.     PeOT"™  Elongation.^        Set. 


Kemarks. 


Pound*. 
7,4(0 
14,880 
22,  320 
2f>.  760 

37,  200 

44,  G40 
52.  080 
59,  T.20 

74,400 
S1,X4« 
Hit.  280 
96,  720 
lot,  ICO 
111. two 
119,040 
126,  480 
133,  020 
141.  3«0 
14*.  800 
156,240 
163,«.80 
171, 120 
17K,  5G0 
18G,  QUO 
193,  440 

200,  aso 

208,  320 
215,  7B0 
223,  200 
230,  640 
233,040 
238,500 


inch. 


Pounds. 
1, 000 
2, 000 

3,  000 

4.  COO 
5, 000 
6,000 
7,000 
8,000 
9,000 

10,000 
11.000 
12,  000 
13,000 
14.000 
15,000 
10,  000 
17.000 
IK,  000 
19,000 
20, 000 
21.000 
22,000 
23,  000 
24,000 
25, 000 
20,  000 

27,  000 

28,  (100 
29, 000 

:«),  ooo 

31,000 
32,000 
32,000 


Inch. 

0. 
.0001 
.0001 
.  0002 
.0003 
.0013 
.0039 
.0048 
.0057 
.0009 
.0090 
.0091 
.0103 
.0121 
.0134 
.0148 
.0158 

.  .0173 
.0182 
.  0200 
.  0227 
.  0285 
.  0305 
.0438 
.  0520 
.  0010 
.0760 
.  0«K)5 
.  1117 
.14 
.10 
.27 
.32 


Inch. 
0. 


Initial  load. 


.0058 


.0105 


.0155 


.0445 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  very  lamellar.     Open  at  edges  ".03  each. 
Elongation  of  rivet-holes,  ".43,  ".43,  ".43,  ".43,  ".43,  ".46. 
Area  at  fracture  (oue  section),  ".84 x  ".41 =.3444  square  inch. 
Contraction,  44.4  per  cent. 

Maximum  stress  on  joint 


Tension  on  gross  section  of  plate pounds  per  square  inch..  32,0fi0 

Ten  a  ion  on  net  section  of  plate do 64,  HO 

Compression  on  bearing  surface  of  rivets do 64, 1 1  o 

Shearing  on  rivets do 25,300 

Efficiency  of  joint,  58,3  per  cent. 
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Area*. 

Plato, gross  sectional  area square  inches..  7.931 

Plate,  net  sectional  area <|0  ...  4.199 

Plate,  bearing  surface  of  rivets <l<> 3.732 

Rivets,  shearing  area do 9.425 


Applied  loads. 

In  gauged  length. 

1 

! 

Remarks. 

Total. 

Per  sq  aare 
inch. 

Pound*. 
1.000 
2.000 
3,000 
4,  COO 
5, 0U0 
6.000 
7,000 
8.000 
9,000 
10,000 
11,1,00 
12,000 
13,000 
14,  000 
15,000 
16.  000 

Elongation. 

Inch. 

0. 

.0001 
.0006 
.0008 
.0013 
.0015 
.0000 
.0070 
.0078 
.  0D86 
.0400 
.  0108 
.0117 
.01'J7 
.0127 
.0141 
.0151 
.0103 
.0177 
.  0191 
.0209 
.  0232 
.  0270 
.  0348 
.0461 
.  0.-)00 
.0710 
.0900 
.1140 
.13 
.17 
.19 
.23 
.31 
.36 

Set. 

Pound*. 
7,931 
15,862 
23,793 
31,724 
39, 655 
47,586 
55, 517 
63,448 
71. 379 
79. 310 
87.241 
95. 172 
103,  103 
111,034 
118,965 
126,896 

Inch. 
0. 

Initial  load. 

• 

.0005 

.0067 

.0108 
.6108 

134, 8 a     j         17,  000 
142,758             18.000 
150.  689    |         19.  000 
158.620    :        20.  WO 
166  551             21.000 

.0157 

174,  481 
1M2.413 
190,344 
198,  275 
206.  206 

22.000 
23,  000 
24, 000 
2a.  000 

26,  0»0 

27,  •  00 

28,  000 
29,000 

30,  000 

31,  000 
32, 000 

33,  000 
34,000 

34,  120 

• 

Tensile  strength. 

.0393 

1  254,317 

1  222,  068 
229,999 

237,930 
1  245.  «6 1 

253, 792 
261,723 



269,654 
270,600 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".13  and  ".10. 
Elongation  of  rivet-holes,  ".48,  ".50,  ".50,  ".52,  ".52,*  ".52. 
Area  at  fracture  (one  section),  ".92x".40=.3680  square  inch. 
Contraction,  47.4  per  cent. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,120 

Tension,  on  net  section  of  plate do 64,440 

Compression  on  bearing  surface  of  rirets do 72,510 

Shearing  on  rivets do 28,710 

Efficiency  of  joint,  60.0  per  cent. 
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Areas. 

Plate,  gross  sectional  area square  inches..  7.880 

Plate,  net  sectional  area _ do 4.172 

Plate,  bearing  surface  of  rivets do 3.708 

Rivets,  shearing  area do....  0.425 


Applied  loads. 


In  ganged  length. 


j    Total. 

i 
I 

Pound*. 

7.S80 

15,760 

23,  640 

31, 520 

39,400 

47,280 

55,100 

03,040 

70,920 

78.K00 

86.  OKU 

94,500 

102, 440 

110,  320 

118,200 

126,  080 

133,  960 

141,  840 

149,  720 

157,600 

165,480 

173, 360 

181, 240 

|  189,120 

197, 000 

204,800 

212,760 

220, 640 

228,  520 

236,400 

244,280 

252, 160 

260,040 

267,920 


Per  square 


I'attnd*. 
3,000 
2,000 

3,  000 

4,  000 
5.000 
6.000 
7,000 
6.000 
9,000 

10,000 
11,000 
12.000 
13,000 
14,000 
15, 000 
16,000 
17,000 
18,000 
19,000 
20,000 
21, 000 
22, 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32. 000 
33,000 
34,000 


Inch. 

0. 
,0000 
.0001 
.0002 
.0000 
+.0006 
.  0026 
.0036 
.0040 
.0044 
.0062 
.0068 
.  0075 
.00*2 
.0100 
.0112 
.0117 
.0132 
.0146 
.0157 
.0176 
.0199 
.  0227 
.  0315 
.  0435 
.0585 
.0700 
.0905 
.1100 
.1298 
.16 
.19 
.24 
.33 


Remarks. 


taXrVl0Be'tion-      &«- 


Inch. 
o. 


— .  0001 


.0050 


.0104 


.0148 


Initial  load. 


.0394 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".05  eacb. 
Elongation  of  rivet-holes,  ".53,  ".52,  ".50,  ".50,  ".48,  ".47. 
Area  at  fracture  (one  section),  ".93 x  ".40 =.3720  square  inch. 
Contraction,  46.4  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  seotion  of  plate pounds  per  square  inch..  34,000 

Tension  on  net  section  of  plate do 64,220 

Compression  on  bearing  surface  of  rivets do....  72,250 

Shearing  on  rivet* do 28,420 

Efficiency  of  joint,  61.8  per  cent. 
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Areas, 

Plate,  gross  sectional  area square  inches . .  8.262 

Plate,  net  sectional  area do —  4.590 

Plate,  bearing  surface  of  rivets do...  3.672 

Rivet*,  shearing  area do 9.425 


,       Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

8,262 

16, 524 

24,786 

33,048 

41.310 

49.572 

57,834 

66,096 

74,358 

82,620 

90,882 

99,144 

107,406 

115,668 

123,930 

132, 192 

140, 451 

148, 716 

156,978 

165,240 

173, 503 

181, 764 

190.026 

198. 268 

206,550 

214,812 

223, 074 

231,336 

239.598 

247,860 

256,122 

264,384 

272,646 

280,908 

289,170 

297, 432 

301, 500 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

«,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14, 000 

15,000 

16,000 

17, 000 

18,000 

19. 000 

20,000 

21. 000 

22,000 

23, 000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

36,490 

Inch. 
.0 

.0000 
.0001 
.0002 
.0004 
.0007 
.0018 
.D043 
.0053 
.0063 
.0076 
.0087 
.0096 
.0111 
.0121 
.0136 
.0151 
.0160 
.0175 
.0163 
.0206 
.0219 
.0249 
.0308 
.0396 
.0550 
.0695 
.0895 
.1050 
.1235 
.14 
.17 
.20 
.25 
.31 
.38 
.47 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0001 

.0056 

.0102 

.0146 

.0332 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".03  and  ".12. 
Elongation  of  rivet-holes,  ".5G,  ".53,  ".51,  ".51,  ".54,  ".58. 
Area  at  fracture  (one  section),  l".07x".40=.4280  square  inch. 
Contraction,  44.0  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,490 

Tension  on  net  section  of  plate do 65,680 

Compression  on  bearing  surface  of  rivets do....  82,110 

Shearing  on  rivets do 32,000 

Efficiency  of  joint,  63.6  per  cent. 
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Areas. 


Plato,  grow  sectional  area square  inches. 

Plate,  net  sectional  area do... 

1  Mat*,  bearing  surface  of  rivets do — 

Kivets,  shearing  area do 


Applied  loads. 
Total. 


I  Pound*. 

■      H,24» 

I    16,498 

|    24,747 

.    32,996 

1    41,245 

|    49,494 

1    57,743 

.    65,992 

74,241 

82,490 

90,739 

1    98,988 

107,237 

!  115,486 

123,735 

I  131,984 

1  140,233 

148,  483 

150,731 

164,980 

173,220 

181,478 

189, 727 

197,  976 

208,225 

214, 474 

222,723 

230,972 

239,221 

347, 470 

255, 719 

263,968 

272,217 

280,466 

288,715 

296,964   , 

297,100 


sow 
ach. 


inc 


PonndM. 

1,000 

2,000 

3, 000 

4,000 

5, 000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20, 000 

21,000 

22,000 

23,000 

24, 000 

25,000 

26,000 

27,000 

28,000 

29,000 

10,000 

31, 000 

32,000 

33,000 

34,000 

35, 000 

36,000 

36,020 


In  ganged  length. 


Elongation.        Set. 


Inch. 
0. 

-. 0001 
-.0001 
—.0001 
—.0001 
.0000 
.  0001 
.0019 
.0032 
.0037 
.0046 
.0050 
.0057 
.0065 
.0076 
.0083 
.0100 
.0120 
.0129 
.0140 
.0160 
.0177 
.0203 
.0255 
.0340 
.0435 
.0540 
.  0705 
.0005 
.1090 
.  1310 
.17 
.21 
.25 
.29 
.39 
.42 


Inch. 
0. 


-.0003 


.0038 


.0074 


.0120 


.0280 


8.243 
4.589 
3.666 
9. 425 

{ 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".20  and  ".13. 
Elongation  of  rivet-holes,  ".55,  ".54,  ".53,  ".53,  ".53,  ".53. 


Area  at  fracture  (one  section),  V 
Contraction,  46.3  per  cent. 


.05 x". 39 =.4095  square  inch. 


Maximum  atrenH  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,020* 

Tension  on  not  section  of  plate do 64, 830 

Compression  on  bearing  surface  of  rivets do 81,010 

Shearing  on  rivets do 31,520 

Efficiency  of  joint,  02.8  per  cent. 
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Areas. 


Plate,  gross  sectional  are* square  inches..  8.983 

Plate, net  sectional  area do 5.002 

Plate,  bearing  surface  of  rivets do —  3,000 

RiveU,  shearing  area do  ...  9.425 


Applied  loads. 


Total. 


Pound*. 

8,602 

17,  324 

25.986 

34,04* 

43, 310 

51, 072 

G0.6.U 

69,296 

77.958 

86,620 

95/282 

103,944 

112,606 

121, 268 

129,030 

138,  592 

147,  254 

155,916 

164,  578 

173.240 

181, 002 

190,564 

190, 226 

207,  888 

216,550 

225,212 

233. 874 

242,  536 

251, 198 

259.  860 

268. 522 

277, 181 

285.  810 

294.508 

303,  170 

311,832 

320,494 

326,700 


Per  square 
inch. 


Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18. 000 

19,000 

20,  000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,»00 

28,000 

29,000 

30,000 

31,000 

32, 000 

33,000 

34,000 

35,000 

36,000 

37,000 

37. 720 


In  gauged  length. 


Elongation. 


Inch. 
0. 

-.0003 
-.0004 
-.0002 
.0000 
.0004 
.0021 
.0044 
.0057 
.0065 
.0075 
.0086 
.0097 
.0105 
.0117 
.0130 
.0150 
.0165 
.0177 
.0187 
.0215 
.0231 
.0285 
.0369 
.0455 
.0617 
.0731 
.0896 
.1043 
.1235 
.16 
.18 
.32 
.24 
.28 
.32 
.30 
.51 


Set. 


Inch. 
0. 


Remarks. 


.0102 


.0157 


Initial  load. 


Tensile  strength. 


Fractured  plate  aloug  Hue  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".15  and  ".20. 

Elongation  of  rivet-lioles,'".02,  ".58,  ".58,  ".58,  ".01,  ".05. 

Area  at  fracture  (one  section),  l".l6x".39=.4524  square  inch. 

Contraction,  40.G  per  cent. 


Maximum  ntress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate Jj° 

Compression  on  bearing  Biirface  of  rivets do.... 

Shearing  on  rivet* do.... 

Efficiency  of  joint,  65.8  per  cent. 

jl.  Ex.  31 ?8 


37,720 
65,310 
89,260 
38,490 
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Area$. 

Plate,  gross  sectional  area square  inches..  6.664 

Plate,  net  sectional  area do —  6.016 

Plate,  bearing  surface  of  rivets do 8.648 

Kivets,  shearing  area do 9.425 


Pounds. 

8,664 

17.  328 

25.992 

34.656 

43,320 

51,984 

60,648 

69,112 

77,976 

88,640 

95,304 

103,  968 

112,632 

121,  296 

129,960 

138,624 

147, 288 

155,  952 

!  164,616 

I  173,280 

181,944 

1  190,608 

1  199,272 

|  207,936 

,  210,609 

225,264 

I  233,  928 

242,592 

>  251,  256 

I  259.920 

;  268,  584 

I  277,248 

I  285, 912 

294,  576 

!  303,240 

l  311,904 

,  320,568 

!  325,300 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,060 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,009 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

37,540 


Inch. 

0. 

.0004 
.0008 
.0010 
.0014 
.0020 
.0040 
.0054 
.0071 
.0084 
.0094 
.0108 
.0121 
.0134 
.0150 
.0170 
.0182 
.0195 
.0204 
.0223 
.0245 
.0260 
.0298 
.0410 
.0501 
.0640 
.0783 
.0940 
.1100 
.1320 
.17 
.19 
.23 
.27 
.31 
.37 
.43 
.54 


Inch. 


.0004 


.0062 


.0111 


.0160 


.0412 


.1200 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".10  and  ".25. 

Elongation  of  rivet-holes,  ".56,  ".58,. ".56,  ".60,  ".65,  ".71. 

Area  at  fracture  (oue  section)  l".16x".41=. 4756  square  inch. 

Contraction,  43.1  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  Btction  of  plate pounds  per  square  inch . .  37,540 

Tension  on  net  section  of  plate *- do —  f*»85J 

Compression  on  bcaringfturface  of  rivets do —  89, 1/0 

Shearing  on  rivets do....  34,010 

Efficiency  of  joint,  65.5  per  cent. 
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Area$. 

Plate,  gross  sectional  are* square  inches.. 

Plate,  net  sectional  area do 

Plate,  bearing  surface  of  rivets do 

Kiveta,  shearing  area do 


8.664 
5.016 
8.648 
9.425 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Pounds. 

8,664 

17.  328 

25.992 

Per  square 
inch. 

Pounds. 
1,009 
2, 000 
3.000 

Elongation. 

Inch. 
0. 

.0004 
.0008 
.0010 
.0014 
.0020 
.0040 
.0054 
.0071 
.0084 
.0094 
.0108 
.0121 
.0134 
.0150 
.0170 
.0182 
.0195 
.0204 
.0223 
.0245 
.0260 
.0298 
.0410 
.0501 
.0640 
.0783 
.0940 
.1100 
.  1320 
.17 
.19 
.23 
.27 
.31 
.37 
.43 
.54 

Set 

Inch. 
0. 

Initial  load. 

34,  056              4. 000 

43,320 
51.984 
60,648 
69,112 
77,976 
88.640 
95,304 
103,968 
112,632 
121,296 

5,000 
6,000 
7,000 
8,000 
9,000 
10,060 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
37,540 

.0004 

.0062 

129,  960 

1  138,624 

.0111 

'  147,288 

I  155,952 

|  164.616 

,  173,280 
1  181,944 

.0169 

|  190,608 

1 

199,272 

Tensile  strength. 

207,936 

210,609 
225,264 
233,928 
242, 592 

.0412 

251,  256 

250. 920 
268. 584 

.1200 

277,  248 

285,  912 

294,576 

303,240 

311,904 

320,568 

325, 300 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".10  and  ".25. 

Elongation  of  rivet-holes,  ".56,  ".58,. ".56,  ".60,  ".65,  ".71. 

Area  at  fracture  (one  section)  l".16x  ".41 =.4756  square  inch. 

Contraction,  43.1  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  37, 540 

Tension  on  net  section  of  plate '. do 64,850 

Compression  on  bearing«urface  of  rivets do —  89,170 

Shearing  on  rivets do 34,910 

Efficiency  of  joint,  65.5  per  cost. 
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Areas. 

Plate,  grow  sectional  area square  inches..  9.255 

Plato,  net  sectional  area do....  5.553 

Plate,  bearing  surface  of  rivets do 3.702 

Hirsts,  shearing  area do 9.425 


Applied  loads. 

In  ganged  length. 

ReiaarVt. 

Total. 

Per  square 
inch. 

EloDgation. 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0014 
.0043 
.0054 
.0060 
.0069 
.0085 
.0098 
.0107 
.0116 
.0129 
.0146 
.0156 
.0166 
.0180 
.0194 
.  0-210 

Set. 

Pounds. 

9,256 

18,510 

27,766 

37,020 

46,275 

65,530 

64,785 

74,040 

83,296 

92,550 

101,805 

111,069 

120, 315 

129, 570 

138,826 

148,080 

157,336 

166,590 

175.845 

185,100 

194,365 

203,610 

212,865 

222,120 

231.375 

240,630 

249,885 

259.140 

268,396 

277,650 

286,905 

296,160 

305,415 

314,670 

823,925 

333,189 

342,435 

345,200 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0003 

.0058 

.0105 

.0151 

22,000    !          .0223 
23.000    j          .0262 
24,000              -OnflO 

25,000 
26,000 
27,000 
$8,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 

.0570 

.0751 

.0900 

.1060 

.1232 

.135 

.17 

.20 

.23 

.28 

.33 

.40 

.50 

.57 

.0476 

Sheared  three  rivets  and  tore  plate  across  three  sections. 
Appearance,  silky. 

Area  at  fracture  (one  section),  l//.29x//.39=.5031  square  inch. 
Contraction,  45.6  per  cent. 

Elongation  cf  rivet-holes  (".34,  ".37,  ".40,  sheared  rivets  in  these 
holes),  ".78,  ".71,  ".69. 

Maximum  stress  on  joint 

Tension  on  groat  section  of  plate pounds  per  square  inch..  37,800 

Tension  on  net  section  of  plate do 62,100 

Compression  on  hearing  surface  of  rivets do 93,25o 

Shearing  on  rivets ., do 36,630 

Efficiency  of  joint,  66.6  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIAL8.         1399 

Areas. 

Plate,  gross  sectional  area square  inches. .  9. 282 

Plate,  net  sectional  area do 5.574 

Plate,  bearing  surface  of  rivets do 3.7U8 

Rivets,  shearing  area do 9.425 


Applied  loads. 

In  ganged  ength. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Inch. 
0. 

Remarks. 

Poundt. 
9,282 
18,564 
27,846 
37,128 
46,  410 

1    55,692 
64,974 
74,256 
83,538 
92,820 
102, 102 

1  111,384 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5, 000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,  000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

•21.000 

Inch. 

0. 

.0002 
.0003 
.0005 
.0016 
.0024 
.0056 
.0078 
.0089 
.0100 
.0120 
.0133 
.0144 
.0154 
.0164 
.0179 
.0193 
.0212 
.0230 
.  0245 
.0277 

Initial  load. 

.0090 

1  120,666 
1  129,948 

I  139,230 

148,512 

1  157,794 

.0136 

'  167,076 

!  176,358 

1  185,  640 

194,922 

.0197 

204,204    :        22,000 
213,486    >        23.000 
222.768  -1        24,000 
232,050            25,000 
241,332            26,000 
250,614    J        27,000 
!  259,896            28,000 
'  209, 178    <        29.  000 

.0314 

.0412 

.0513 

.0612 

.0770 

.0895 

.1058 

.1280 

.16, 

.19 

.22 

.26 

.30 

.36 

.42 



.0529 

278,460    >        30.000 

287,742    J        31,000 
297,024    '        32,000 
306,306    !        33,000 
315,588    :        34,000 
324, 870            35,  000 
334,152    :        36,000 
343,434    !        37.000 

• 

* 

.52 



Tensile  strength. 



Sheared  three  rivets  and  fractured  three  sections  of  plate. 
Appearance,  silky. 

Area  at  fracture  (one  section),  l".'22x//.36=.4392  square  inch. 
Contraction,  52.6  per  cent. 

Elongation  of  rivet-holes  (".44,  ".35,  ".30;  sheared  rivets  in  these 
holes),  ".78,  ".75. 

Maximum  stre*8  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  37,000 

Tension  on  net  section  of  plate do 61,610 

Compression  on  bearing  surface  of  rivets do 92,620 

Shearing  on  rivets do....  36,440 

Efficiency  of  joint,  66.1  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHEE   MATERIALS.        1401 
Areas. 

Plate,  gross  sect  ional  area sq  o  are  in  ch  es . .  8. 259 

Plate,  net  sectional  area do —  5.109 

Plate,  bearing  surface  of  rivets do  ...  3.150 

Rivets,  shearing  area do 7.854 


Applied  loads. 


Total. 


Pound*. 

8,250 

16,518 

24,777 

33, 036 

41,295 

49,554 

57, 813 

66,072 

74, 331 

82,590 

90,849 

99,108 

107,367 

115,626 

123.885 

132, 144 

140,403 

148,662 

156.921 

165, 180 

173,439 

181,698 

189,957 

198,216 

206,475 

214, 734 

222,993 

231, 252 

239,511 

247,  770 

256,  029 

264,288 

272,547 

280,806 

289,005 

295,500 


Per  square 
inch. 


Pound*. 

1,000 

2,000 

3, 000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19, 000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

2*i,0€0 

2X, 000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

35,780 


In  gauged  length. 
Elongation. 


Inch. 

0. 

.0002 
.0005 
.0005 
.0007 
.0035 
.0050 
.0061 
.0087 
.0115 
.0125 
.0133 
.0145 
.0160 
.0175 
.0200 
.0222 
.  0224 
.0269 
.0289 
.  0320 
.0360 
.0467 
.0610 
.0726 
.0915 
.1060 
.  1220 
.16 
.18 
.21 
.24 
.29 
.33 
.40 
.45 


Remarks. 


Set. 


Inch. 
0. 


.0101 


.0148 


.0650 


Initial  load. 


Tensile  strength. 


Sheared  the  rivets. 
Elongation  of  rivet-holes,  "..'J » 


,30,  ".26,  ".25,  ".24. 


Maxtnfum  strestt  on  joint. 


Tension  on  gross  section  of  plate * pounds  per  sqnare  inch . .  35,780 

Tension  on  net  section  of  plate do 57, 840 

Compression  on  bearing  surface  of  rivets do....  93,810 

Shearing  on  rivet* do....  37,620 

Smoiency  of  joint,  65.0  per  cent 
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TESTS  OF  IBON,    STEEL,   AND   OTHER   MATERIALS. 


1403 


Area*, 

Plate,  gross  sectional  area square  inches..  7.065 

Plate,  net  sectional  area _ do 4.025 

Plate,  bearing  surface  of  rivets do 3.040 

Rivets,  shearing  area do 7.584 


Applied  loads. 

In  gauged  length. 

I 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Remarks.                                 i 

.  .      _ 

Pottnds. 
7,065 
15,030 
23,805 
31,860 
30.825 
47,790 
55,755 
63,720 
71,685 
79,650 
87,  615 
•5,580 
103,545 
111,510 
119,  475 
127,440 
135,  405 
143,370 
151.335 
159,300 
167,265 
175,230 
183,196 
191, 160 
100,125 
207,000 
215,  055 
223,020 
230,985 
238,050 

Pounda. 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10, 000 
11,000 
12,000 
13,000 
14,  OuO 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
36,060 

Inch. 
0. 

-.0002 
-.0003 
»-.0i'01 
-.0001 
+.0001 
.0005 
.0016 
.0028 
.0048 
.0068 
.0078 
.0087 
.0005 
.0102 
.0124 
.0132 
.0137 
.0140 
.0160 
.0100 
.0211 
.0275 
.0203 
.0542 
.0680 
.0800 
.0048 
.1140 
.1350 
.16 
.18 
.22 
.27 
.32 
.37 

Inch. 
0. 

Initial  load. 
Tensile  strength.. 

-.0001 

.0050 

.0000 

.0148 

.0523 

1  246,  015 

254,880 
262,845 
270, 810 
278,775 
286,740 
204,400 

' 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".23,  ".32,  ".33,  ".26,  ".22. 


Maxim  urn  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,060 

Tension  on  net  section  of  plate do..  .  50,770 

Compression  on  bearing  surface  of  .rivets do —  06.810 

Shearing  on  rivets do  ...  37,500 

Efficiency  of  joint,  64.5  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1405 

Areas. 

Plato,  gross  sectional  area square  inches..  7.960 

Plate,  net  sectional  area do....  3.738 

Plate,  bearing  surface  of  rivets do —  4.212 

Rivets,  shearing  area -• do 11.928 


Applied  loads. 


In  ganged  length. 


Total. 


I 

I  Per  square 

I       inch. 


Pounds. 
247,200 


Pounds. 
31,090 


Elongation. 


Inch. 
.32 


Set. 


Inch, 


Remarks. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  ".81x".39=.3159  square  inch. 

Contraction,  49.3  per  cent. 

Elongation  of  rivet-holes,  ".45  each. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  31,090 

Tension  on  net  section  of  plate do 00,130 

Compression  on  bearing  surface  of  rivets do 53,090 

Shearing  on  rivets do....  20,720 

Efficiency  of  joint,  56.5  per  cent. 
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TESTS    OF    IRON,    STEEL,    AND   OTHER   MATERIALS.         1407 
Area  8. 

Plate,  gross  sectional  area square  inches..    7.94ft 

Plate,  net  sectional  area do 3.744 

Plate,  bearing  surface of  rivets do....    4.205 

Ki vets,  shearing  area do 11.928 


Applied  loads. 


Total. 


Potnids. 
7.949 
15,898 
23,847 
31,798 
39,745 
47,094 

55,643 

03,592 
71,  541 
79,490 
87,439 
95,388 
103,337 
111,288 
119, 1*35 
127, 184 
217,200 


•  Per  ftqnare 
inch. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
31,090 


Elongation. !       Set. 


In  ganged  length. 


I 

Inch.      ; 

0.  I 

.0002  . 
.0004  I. 
.0006 
.0010 
.0032 
.0045 
.0055 
.0062 
.0080 
.0095 
.0099 
.0110 
.0120 
.0130 
.015L 


Inch. 
0. 


.0007 


.0064 


.0108 


I 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting.    Open  at  edges  ".03  each. 
Elongation  of  rivet  boles,  ".42,  ".42,  ".43,  ".44,  ".44,  ".44. 


Maximum  stress  oh  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  81,090 

Tension  on  net  section  of  plate do 66,020 

Compression  on  bearing  surface  of  rivets do 58,780 

Shearing  on  rivets do....  20,720 

Efficiency  of  joint,  66.5  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS        1409 

Areas. 

Plate,  gross  sectional  area square  inches. .    8.269 

Plate,  net  sectional  area do 4.181 

Plate,  bearing  snrface  of  rivets do 4.138 

Rivets,  shearing  area do....  11.926 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Inch. 
0. 

.0001 

.0002 

.0003 

.0005 

.0009 

.0019 

.0036 

.0053 

.0069 

.0081 

.0095 

.X>114 

.0122 

.0127 

.0141 

.0151 

.0101 

.0175 

.'0194 

.0231 

.0257 

.0332 

.0394 

.0555 

.0650 

.0770 

.0900 

.1110 

.1400 

.17 

.21 

.29 

.38 

Set. 

Inch. 
0. 

Pounds. 

8,269 

16,538 

24,807 

33,076 

41,345 

49,614 

57,883 

66,152 

74,421 

82,690 

00.959 

00,228 

107,497 

115,766 

124, 0.J5 

132,304 

140, 573 

148, 842 

157,111 

105,380 

173, 649 

181,918 

190, 187 

106,456 

206,725 

214,904 

223,263 

231,532 

239, 801 

248,070 

256,339 

264,608 

272,877 

274,100 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25, 000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

32,000 

33,000 

33,150 

Initial  load. 
Tensile  strength. 

.0602 

.0061 

.0109 

.0164 

.0417 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".03  each. 

Area  at  fracture  (one  section),  ".95  x".41  =.3895  square  inch. 

Contraction,  43.5  per  cent. 

Elongation  of  rivet-holes,  ".48,  ".48,  ".48,  ".48,  ".53,  ".53. 


Maximum  stress  *n  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do 

Compression  on  hearing  surface  of  rivets do 

Shearing  on  rivets do.... 

Efficiency  of  joint,  57.8  per  cent. 

H.  Ex.  31 89 


33,150 
66,350 
66,240 
22,980 
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TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS.         1-411 

Areas. 

Pla'e,  gross  sectional  area sqnaro  inches..    8.181 

Plate,  net  sectional  area ilo 4.000 

Plato,  tearing  surface  of  rivets do 4.001 

Rivets,  shearing  area do 11.028 


Applied  loads. 


In  ganged  length. 


Elongation.         Set. 


Inch. 

0. 
.0001 
.0003 
.0005 
.0009 
.  0015 
.0039 
.0051 
.0003 
.0084 
.0007 
.0105 
.0113 
.0123 
.0133 
.  0153 
.0169 
.0184 
.  0193 
.  0203 
.  0230 
.0270 
.0350 
.  0442 
.  05J5 
.0070 
.0790 
.  OOf.O 
.11:5 
.1378 
.17 
.21 
.28 
.34 


Inch. 
0. 


.0005 


.0075 


.  0112 


Remarks. 


Initial  load. 


.0165 


.0471 


.1275 


1 j  Tensile  strength. 


Fractured  plato  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.     Open  at  edges  ".15  and  ".05. 

Klongatioii  of  rivet-boles,  ".50,  ".48,  ".48,  ".48,  ".48,  ".40. 

Area  of  fracture  (oue  section),*  ".93  x  ".38=. 3534  square  inch. 

Contraction,  48.1  per  cent. 

Maximum  sires*  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnaroSuch..  33,240 

Tension  on  net  section  of  plate do 60, 250 

Compression  on  bearing  surface  of  rivets do 66,240 

Shearing  on  rivets do 22,720 

Efficiency  of  joint,  58.0  per  cent. 
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TB8TS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1413 


Areas. 

Plate,  gross  sectional  area : ..square  inches..  8.735 

Plate,  net  sectional  area do....  4.L97 

Plate,  bearing  surface  of  rivets do....  4.188 

Bivete,  shearing  are* do....  11.928 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

8,785 

17,470 

26,205 

84,940 

43,075 

52.410 

01.145 

69,880 

78,015 

87,350 

96.085 

104,820 

113,555 

122,290 

131, 025 

139,700 

148, 495 

157, 230 

165,965 

174, 700 

183,435 

192. 1T0 

200,905 

209.640 

218,875 

227,110 

235,845 

244,580 

253,815 

262,050 

270,785 

279.520 

288.255 

296,990 

299,300 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,020 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

33,000 

34,800 

35,000 

Inch. 

o. 

0. 
.0007 
.0009 
.0019 
.0044 
.0054 
.0063 
.0070 
.0079 
.0090 
.0107 
.0131 
.0146 
.0159 
.0172 
.0185 
.0201 
.0226 
.0265 
.0310 
.0350 
.0421 
.0507 
.0576 
.0704 
.0844 
.1000 
.1276 
.15 
.19 
.23 
.27 
.33 
.40 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0012 

.0060 

.0121 

.0201 

.0487 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ".15  and  ".07. 

Elongation  of  rivet-boles,  ".55,  ".55,  ".52,  ".52.  ".52,  ".54. 

Area  at  fracture  (one  section),  l".06x".39=.4095  square  inch. 

Contraction,  46.5  per  cent. 

Maximum  sires*  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  34,200 

Tension  on  net  section  of  plate do 65,110 

Compression  on  bearing  surface  of  rivets do —  72,330 

Shearing  on  rivets do 25,090 

Efficiency  of  Joint,  69.8  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1415 

Areas. 

Plate,  gross  sectional  area — square  inches..    8.690 

Plate,  net  sectional  area do 4.579 

Plate,  bearing  surface  of  rivets do 4.111 

Kirets,  shearing  area do 11.928 


Applied  loads.       i      In  gauged  length. 


Pounds. 

8,690 

17,380 

26,070 

•J4.7C0 

43, 4f»0 

52,140 

60.83C 

69, 520 

78, 210 

86,900 

95, 590 

104,280 

112,970 

121.600 

130,350 

130,040 

147,730 

156,420 

165,110 

173,800 

182,490 

191,180 

199,870 

208,560 

217, 250 

225,940 

(  234.630 


243,320 
252, 010 
260, 700 
269, 390 
278,080 
286,770 
295, 460 
302, 350 


square  lElongati(m  i        Sofc 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12, 000 
13,000 
14,000 
15,000 
16,  000 
17, 000 
18,000 

19,  000 

20,  000 
21,000 
22,000 
23,000 
24,000 
25, 000 
26, 000 
27,  COO 
28,000 
29. 000 
30,000 
31,000 
32,000 
33,000 
34,000 
34,790 


Inch. 

0. 

.0002 
.0003 
.0005 
.0007 
.0011 
.0017 
.0025 
.0035 
.0054 
.0070 
.0082 
.0092 
.0104 
.0113 
.0127 
.0135 
.0145 
.0160 
.0183 
.0224 
.0253 
.0300 
.0355 
.0435 
.0548 
.0652 
.0795 
.0980 
.1185 
.13 
.17 
.20 
.24 
.34 


Remarks. 


Inch. 
0. 


.0003 


.0042 


Initial  load. 


.0084 


.0134 


.0360 


.1069 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".15  and  ".05. 

Elongation  of  rivet-holes,*".G5,  ".60,  ".50,  ".52,  ".50,  ".50. 

Area  at  fracture  (one  section),  l".00x".38=.4028  square  incb. 

Contraction,  47.0  per  cent. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate pounds  per  square  inch..  34.790 

Tension  on  net  section  of  plate do 66,030 

Compression  on  bearing  surface  of  rivets do....  73,640 

Shearing*on  rivets do 25,350 

Efficiency  of  joint,  60.7  per  cent. 
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Areas. 

Plato,  gross  sectional  area square  inches..  0.285 

Plate,  net  sectional  area do 5.107 

Plate,  bearing  surface  of  rivets do 4.178 

Rivets,  shearing  area do 11,928 


Applied  loads. 

Total. 

Per  sqnar 
inch. 

Poundt. 

Ponnd$. 

9, 285 

1,000 

18,570 

2,000 

27,855 

3,000 

37, 140 

4,000 

46. 425 

5,000 

fi5, 710 

6,000 

64,095 

7,000 

74, 280 

8,000 

83,565 

9,000 

02,850 

10. 000 

102,  135 

11,000 

111,430 

12,000 

120,  705 

13,000 

129.990 

14,000 

139. 275 

15,000 

148,560 

16,000 

157.  815 

17,000 

167, 130 

18.000 

176,415 

19,000 

185.700 

20,000 

194,985 

21,000 

204,  270 

22.000 

213, 555 

23, 000 

222,840 

24,  000 

232,125 

25,  000 

241,410 

26,000 

250,  695 

27,  000 

259,980 

28,000 

260, 265 

29,  (K0 

278.550 

30,000 

287,835 

31,000 

297,120 

32,000 

306, 405 

33,000 

315,690 

34.000 

324,800 

34,980 

In  ganged  length. 

Remarks. 

Elongation. 

Set. 

Inch. 
0. 

Inch. 
0. 
.0000 

Initial  load. 
Tensile  strength. 

.0002 

.0004 

.0008 
.0030 

.0005 

.0040 

.0054 

.0082 

.0090 
.0100 

.0085 

.0110 

.0116 

*.  0126 

.0137 
.0146 

.0119 

.0161 

.  U173 

.0189 

.  0J02 
.0233 

.0169 

.0203 

.0295 

.0345 

.0468 
.0063 

.0414 

.0763 

.0938 

.1123 

.  1373 

.17 

.20 

.24 

.29 

.41 

Fractured  plate  along  line  of  riveting:. 
Appearance,  silky.    Open  at  edges  ".25  and  ".10. 
Elongation  of  rivet-holes,  ".G8y  ".62,  ".5G,  ".53,  ".53,  ".54. 
Area  at  fracture  (one  section),  l".20x".4l=.4920  square  inch. 
Contraction,  42.1  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  31.080 

Tension  on  net  section  of  plato — do 63,  GOo 

Compression  on  bearing  surface  of  rivets do 77, 740 

Shearing  on  rivets do....  27. 2:.'0 

Efficiency  of  joint,  62.5  per  cent. 
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Areas. 

Plat©,  gross  sectional  area square  inches..     9.240 

Plate,  net  sectional  area .*. do 5.082 

Plate,  bearing  surface  of  rivets do 4. 158 

Rivets,  shearing  area .' do 11.928 


Total. 


Pound*. 

9.240 

18,480 

27, 720 

36,960 

46,200 

55, 440 

64,680 

73.920 

83,100 

92,400 

101,640 

110,880 

120,120 

129,360 

138,600 

,  147.840 

,  157.080 

I  166,320 

!  175,  560 

J  84,  8'K) 

;  194,0*0 

•203.  280 

:  212,520 

.  221,760 

!  231,000 

.  240, 2-10 

I  240, 480 

I  258,  720 

I  267.  960 

277,  200 

286.440 

295.680 

304,920 

314. 160 

321, 300 


ed  loads. 

Per  square 
inch. 

rounds. 
1. 000 
2.000 
3. 000 
4,000 
5.000 
6,000 
7, 000 
8.000 
9.000 
10.000 
11.000 
12. 000 
13, 0U») 
14.000 
15.000 
10. 000 

In  gauge 
Elongation. 

d  length. 
Set. 

Inch. 

0. 

Inch. 

0. 

.0001 
.0002 
.0005 
.0009 
.0031 
.0051 
.0076 
.0086 
.0100 
.0113 
.0123 
.0133 
.0145 
.0161 
.0176 
.0190 
.  0207 
.0228 
.  0250 
.0292 
.  0338 
.0400 
.0490 
.0620 
.0753 

.0006 

.0088 

.0131 

17,000 

18,000 

* 

19,000 

• 

20, 000 
21,000 

.0199 

22.000 

23,  000 
24,000 

25,000 
26,000 
27, 000 
28,000 
29, 000 
30, 000 
31,  000 
32,000 
33,000 
34, 000 
34,770 

.0537 

.  1095 

.14 

.16 

.19 

.23 

.28 

.32 

.40 

"   " 

Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  gilky,  slightly  lamellar.    Open  at  edges  ".12  aud  ".20. 

Elongation  of  rivet-boles,  ".63,  ".57,  ".57,  ".57,  ".57,  ".62. 

Area  at  fracture  (one  section),  l".17x".38=.4446  square  inch. 

Contraction,  47.5  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  34.770 

Tension  on  net  section  of  plate , do 63,220 

Compression  on  bearing  surface  of  rivets do 77, 270 

Shearing  on  rivets do  ...  26,930 

Efficiency  of  joint,  62.1  per  cent 
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Areas, 

Plato,  gross  sectional  are* square  inches..  8. 

Plate,  net  sectional  area do —  4. 

Plate,  bearing  surface  of  rivets do —  3. 

Bivets,  shearing  area do —  9. 


Applied  loads. 


Total. 


Pounds. 

8,239 

10,478 

24,717 

32,966 

41, 195 

49,434 

58,073 

65,912 

74,151 

82,390 

90,629 

98,868 

107, 107 

115,346 

123,585 

131, 824 

140,063 

148,392 

156,541 

164,780 


Per 


rsqui 
inch. 


173, 019 
181, 258 
180.497 
197,736 
205,975 
214, 214 
222,453 
230,692 
238,931 
247, 170 
256, 409 
263,648 
271,887 
280, 126 
288,365 
296,604 
299,500 


Pounds. 
1,000 
2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31,000 

32, 000 

33,000 

34,000 

35,000 

36,000 

36,350 


In  ganged  length. 


Elongatio 


Inch. 

0. 

.0001 
.0004 
.0008 
.0010 
.0023 
.0047 
.0056 
.0065 
.0079 
.0096 
.0113 
.0129 
.0149 
.0166 
.0183 
.0197 
.0218 
.0244 
.0268 
.0204 
.0204 
.0205 
.0210 
.  0212 
.0216 
.0220 
.0222 
.0224 
.0230 
.0234 
.0238 
.0243 
.0246 
.0250 
.0256 
.0260 
.0262 
.0267 
.0273 
.0285 
.0330 
.0412 
.0532 
.0656 
.0831 
.0080 
.1175 
.13 
.16 
.18 
.21 
.27 
.30 
.36 
.47 
.58 


Set. 


Inch. 
0. 


.0128 


.0204 


.0557 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".05  and  ".15. 

Elongation  of  rivet-boles,  ".69,  ".64,  ".61,  ".61,  ".67. 

Area  at  fracturp  (one  section),  l".2Sx".39=.4992  square  inch. 

Contraction,  47.1  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate  do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets do... 

Efficiency  of  joint,  66.1  per  cent. 


36, ! 
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84,' 
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Areas. 

Plate,  gross  sectional  area square  inches. 

Plate,  net  sectional  area do... 

Plate,  bearing  surface  of  rivets do... 

Kivcts,  shearing  area do 

[Joint  warped;  micrometer  on  the  convex  side.] 
I       Applied  loads.  In  ganged  length.      | 


7.078 
4.552 
3.426 
0.940 


39, 1 

I 


Total. 


I  round*. 

7,  978 

,     15, 950 

I     23, 934 

31,012 

39,890 

47,868 

55,  840 

03, 824 

71, SOU 

79,780 

87, 758 

05,  736 

103,  714 

111.692 

119,670 

127,  648 

135,  626 

113,  W4 

151,  5*2 

159,  500 

167,538 

175.  516 

183,494 

191.472 

199.450 

207, 428 

215,  406 

223, 384 

231,362 

239, 340 

247,318 

255. 296 

263, 274 

271,252 

270,  2:!0 

287,  20rt 

205, 186 

296, 000 


Per  square 
inc 


Q8^°aro  Elongation.'        Set, 


Remarks. 


round*. 

1,000 

2, 000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,  000 

21,000 

22,000 

23, 000 

24,000 

25,  000 

20,  000 

27,  000 

28,  000 

29,  000 

30,  000 
31,000 
32.000 
33,  000 
31,000 
35, 000 
36, 000 
37,  000 
37, 100 


Inch. 
0. 

-.0002 
—.0004 
-f .  0001 
.  0029 
.0037 
.0043 
.0051 
.0069 
.0097 
.0116 
.0127 
.0136 
.0142 
.0102 
.0196 
.0206 
.  0220 
.0242 
.0261 
.0297 
.0332 
.0398 
.0498 
.0C05 
.  0720 
.0872 
.  1040 
.1230 
.1440 
.19 
.  22 
.26 
.30 
.36 
.42 
.53 
.60 


Inch. 
*).  I  Initial  load. 


.0035 


.0165 


.0247 


.0557 


.1345 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  ".15  and  ".12. 

Elongation  of  rivet-holes,  ".72,  ".66,  ".62,  ".63,  ".63. 

Area  at  fracture  (one  section),  l".30x".40=.f>200  square  inch. 

Contraction,  43.0  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plato pounds  per  square  inch..  37,100 

Tension  on  net  section  of  plato do 65,020 

Compression  on  bearing  surface  of  rivets do —  86,400 

Shearing  on  rivets do 29,780 

Efficiency  of  joint,  64.7  per  cent.  ^ 
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Areas. 

Plate,  grot*  aeotional  are* square  inches..  8.889 

Piste,  net  sectiouai  area do....  4.986 

Plate,  bearing  surfac*  of  rivets do —  8.428 

BlYets,  sbnaring  asfe n. do....  9.940 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

Per  square 
inch. 

Elongation. 

Sot. 

Pounds. 
8,882 
18,724 
25,086 
88,448 
41,810 
50.172 
58,634 
08,898 
75,258 
83,620 
91,982 
100,844 
108,708 
117.088 
126.430 
183,792 
142,154 
180,516 
158,878 
167,240 
176,002 
183,904 
192.826 
200.688 
209,069 
217, 418 
225,774 
234,136 
242,488 
250,880 
250,222 
267.584 
275,946 
284,308 
292,670 
301,032 
809,894 
317.  756 
819,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

82,000 

83,000 

34,000 

85,000 

36,000 

37,000 

88,000 

98,150 

Inek. 

0. 
.0000 
.0002 
.0008 
.0830 
.0048 
.0061 
.0066 
.0079 
.0092 
.0109 
.0126 
.0187 
.0146 
.0169 
.0172 
.0187 
.0207 
.0238 
.0294 
.0842 
.0392 
.0488 
.0607 
.0596 
.0725 
.0846 
.1022 
.1286 
.14 
.17 
.20 
.24 
.28 
.32 
.88 
.40 
.67 
.62 

o. 

Initial  load. 
Tensile  strength. 

.0082 

.0884 

* 

.0129 

.0240 

.0524 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  l,/.3frx".40=.5560  square  inch. 

Contraction,  43.8  per  cent. 

Maximum  stress  onyoint, 

Tenaion  on  groaa  section  of  plate pounds  per  square  inch..  88,160 

Tension  on  net  section  of  plate do....  64,686 

Compression  on  bearing  surface  of  rirets do....  93,110 

Shearing  on  rivet*         ,,..„... rMfFf  ,„,..„ „.„„....  „„..{lo,.„  82,090 

JSfficienoy  of  joint,  66.5  per  cent 

H.  Ex.  3W~-90 
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Areas. 

Plato,  grow  sectional  area square  inches. .  8.381 

Plate,  net  sectional  area % do 4.950 

Plate,  bearing  surface  of  rivets do 3.431 

Riveta,  shearing  area do 0.940 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Poundt. 

8,381 

16,761 

25,143 

33,524 

41,905 

50,286 

58,667 

67,048 

75,429 

83,810 

92,191 

100, 572 

108,953 

117, 334 

125. 715 

134,096 

142,474 

150,858 

150,239 

167,620 

176, 001 

184,382 

192,763 

201,144 

200,625 

217,906 

226,287 

234,668 

243,049 

251, 430 

259, 811 

268,192 

276,573 

284,954 

293,835 

801,716 

310,097 

818,478 

319,500 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

32,000 

33,000 

34,000 

35.000 

36,000 

37,000 

38,000 

38,120 

Inch. 

0. 

-.0002 
.0000 
.0004 
.0022 
.0048 
.0063 
.0071 
.0083 
.0097 
.0112 
.0126 
.0144 
.0157 
.0169 
.0190 
.0205 
.0214 
.0225 
.0240 
.0268 
.0285 
.0307 
.0350 
.0510 
.0715 
.0860 
.1035 
.1230 
.14 
.17 
.19 
.22 
.27 
.31 
.37 
.43 
.52 
.56 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0014 

.0073 

.0122 

.0178 

.0400 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".10  and  ".35. 

Elongation  of  rivetholes,  ".72,  ".70,  ".70,  ".74, '/.82. 

Area  at  fracture  (one  section),  l".38x".37=.5106  square  inch. 

Contraction,  48.4  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate < do.... 

Compression  on  bearing  surface  of  rivets do — 

Shearing  on  rivets do — 

Efficiency  of  joint,  66.5  per  cent. 


38,120 
64,540 
93,120 
32,140 
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Areas, 

Plato,  gross  sectional  area square  inches..  8.833 

Plate,  net  sectional  area do 5.402 

Plate,  bearing  surface  of  rivets do....  8.431 

Rivets,  shearing  area do....  9.040 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Pound*. 

8,833 

17,666 

26,490 

85,332 

44,185 

52,908 

61,831 

70,684 

79,497 

88,380 

97,163 

105,906 

114,829 

123,662 

132, 495 

141,328 

100, 161 

158,994 

167,827 

176,860 

185,403 

194,326 

203,150 

211,092 

220,825 

229.658 

238,401 

247, 324 

258,157 

264,900 

273,823 

282,656 

201, 4S9 

Per  square 
inch. 

Elongation, 

Bet. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000  . 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33.000 

Inch. 
0. 

.0003 
.0005 
.0010 
.0025 
.0042 
.0064 
.0070 
.0092 
.0107 
.0123 
.0135 
.0151 
.0166 
.0184 
.0206 
.0222 
.0230 
.0255 
.0282 
.0314 
.0357 

•    .0449 
.0550 
.0714 
.0808 
.1054 
.1219 
.14 
.17 
.19 
.23 
.27 
.31 
.37 
.42 
.50 
.61 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0019 

.0084 

.0144 

.0205 

.0606 

300,322            34,000 
309, 155             35. 000 

317, 988 
328,821 
335,654 
341, 1C0 

36,000 
37.000 
38,000 
38,620 

n 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  middle  ".20. 

Elongation  of  rivet-holes,  ".86,  ".91,  ".96, 1".01, 1".01. 

Area  at  fracture  (one  section),  l."48x".38=.5624  square  incb. 

Contraction,  47.3  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  38,620 

Tension  on  net  section  of  plate do 63,140 

Compression  on  bearing  surface  of  rlrets do....  09,410 

Shearing  on  rivets do —  34,310 

efficiency  of  joint,  67.4  per  cent. 
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TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS.        1431 

Areas. 

Plate,  gross  sectional  «rea » square  inches..  8.780 

PIftte.net  sectional  area do —  6.813 

Plate,  bearing  surface  of  riveU do 8.426 

Blvets,  shearing  area do 0.040 


Applied  loads. 

1 

In  ganged  length. 

Bemarks. 

Total. 

pTTre 

Elongation. 

Set. 

Pound*. 

8,730 

17,478 

26,217 

34,956 

48,606 

62,434 

61,173 

60,012 

78,651 

87,800 

98,129 

104,868 

113,607 

122,346 

131,065 

130,824 

148,563 

157,802 

166,841 

174,780 

188,510 

102,258 

200,007 

208,786 

218,475 

227,214 

285,953 

244,692 

253,481 

362,170 

270,909 

279,648 

288,887 

297,126 

305,865 

314,604 

323,843 

332,062 

333,800 

Pound*. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

•     27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

38,180 

Inch. 

0. 

.0002 
.0005 
.0008 
.0015 
.0034 
.0059 
.0077 
.0008 
.0114 
.0130 
.0142 
.0158 
.0174 
.0188 
.0208 
.0219 
.0230 
.0250 
.0272 
.0327 
.0411 
.0526 
.0671 
.0826 
.1000 
.1170 
.135 
.17 
.10 
.21 
.24 
.29 
.33 

.39      ' 
.46 
.53 
.67 
.78 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0010 

.0095 

.0156 

'AW 

.0730 

«* 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky    Open  at  middle  ".12. 

Elongation  of  rivet-holes,  ".78,  ".78,  ".78,  ".84,  ".86. 

Area  at  fracture  (one  section),  l".50x".38=.5700  square  inch. 

Contraction,  46.5  per  cent. 

Maximum  stress  an  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do — 

Compression  on  bearing  surface  of  rivets do — 

Shearing  on  rivets « do.... 

Efficiency  of  Joint,  66.6  per  oent. 


38,180 
62,830 
97,430 
33,680 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1433 

Area*. 

Plate,  gross  sectional  area square  inches..  0.240 

Plate,  net  sectional  area do 5.775 

Plate,  bearing  surface  of  rivet* do 3.465 

Riyets, shearing  area do....  0.040 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Por  square 
inch. 

Elongation. 

Set 

Pounds. 

1240 

11480 

27.720 

81080 

41200 

55.440 

61680 

71020 

88.160 

02,400 

101,040 

110,880 

120.120 

121300 

181660 

147,840 

157,080 

161320 

171560 

181800 

101040 

201280 

212,620 

221.700 

231,000 

240,240 

249,480 

251720 

267,060 

277,200 

286.440 

804,020 
811100 
821400 
831640 
341,880 
351,120 
351000 

Pound*. 

1,000 

1000 

1000 

4.000 

1000 

1000 

7,000 

1000 

0,000 

10,000 

11,000 

11000 

11000 

11000 

11000 

11000 

17,000 

11000 

10,000 

21000 

21,000 

21000 

21000 

21000 

21000 

21000 

27,000 

21000 

20.000 

30,000 

81,000 

31000 

33.000 

81000 

81000 

31000 

87,000 

31000 

31480 

Inch. 

0. 

.0003 
.0007 
.0010 
.0072 
.0085 
.0106 
.0127 
.0140 
.0156 
.0180 
.0104 
.0207 
.0228 
.0240 
.0260 
.0281 
.0208 
.0800 
.0327 
.0871 
.0401 
.0452 
.0580 
.0860 
.1001 
.1204 
.10 
.20 
.22 
.27 
.80 
.84 
.41 
.48 
.58 
.67 
.78 
.86 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0002 

.0182. 

.0187 

.0254 

.0758 

Sheared  three  rivets  and  fractured  the  plate  across  two  sections,  and 
then  tore  out  to  edge  of  lap. 

Area  at  fracture  (one  section),  l,/.61x/,.39=.6279  square  inch. 

Contraction,  45.6  per  cent. 

Elongation  of  rivet-holes  (end  ".55,  ".64,  middle  ".70;  sheared  rivets 
in  these  holes),  ".95,  ".90. 

Maximum  sires*  on  join*. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  31480 

Tension  on  net  section  of  plate do....  01,570 

Compression  on  bearing  surface  of  rivets do —  102.630 

Shearing  on  riTets do....  35,770 

Efficiency  of  Joint,  68.7  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1435 

Areas. 

Plate,  gross  sectional  area square  Inches..  9.345 

Plate,  net  sectional  area do 6.841 

Plate,  bearing  surface  of  rivets do 3.504 

Rivets,  shearing  area do —  9.940 


Applied  load*. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
9,345 
18,696 
28,035 
87,380 
46,725 
56,070 
65.415 
74,760 
84,105 
93,450 
102,795 
112, 140 
121,485 
130,830 
110, 175 
149,529 
158.865 
168,210 
177,555 
180,990 
198,245 
705,590 
214,935 
224,280 
233,625 
242,970 
252,315 
261,666 
271,005 
280,350 
289,695 
299,040 
308,385 
317, 730 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 

y.ooo 

10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
10,009 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 

Inch. 

0. 

.0002 
.0004 
.0008 
.0013 
.0023 
.0039 
.0055 
.0075 
.0093 
.0113 
.0126 
.0133 
.0143 
.0156 
.0176 
.0194 
.0211 
.0227 
.0254 
.0290 
.0370 
.0545 
.0720 
.0892 
.1103 
.1253 
.16 
.18 
.20 
.23 
.28 
.33 
.39 
.46 
.55 
.65 
.78 
.92 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0008 

.0076 

.0116 

.0189 

.0790 

327,075            35,000 
336,420    .        36,000 
345,765    !        37,000 
355,110    |        38,000 
358,950    '        38.410 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".20  and  ".13. 

Elongation  of  rivet-holes,  ".94,  ".90,  ".89,  ".95, 1".02. 

Area  at  fracture  (one  section),  l".65x".40=.6600  square  inch. 

Contraction,  43.4  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    38,410 

Tension  on  net  section  oi  plate do 61,480 

Compression  on  bearing  surface  of  rivets do —  102,440 

Shearing  on  riveta do....    36,110 

Efficiency  of  joint,  68.6  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS.       1437 


Areas. 

Plate,  gross  sectional  area square  inches..  7.818 

Plate,  net  sectional  area do 5.000 

Plate,  bearing  surface  of  rivets do 2.813 

Biyets,  shearing  area do....  7.052 


Applied  loads. 

In  ganged  length. 

I 
Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

7,818 

15,626 

23,430 

31, 252 

89.065 

46,878 

54,801 

62,504 

70,317 

78,130 

85,018 

03.756 

101,560 

100,882 

117,105 

125,008 

132,821 

140,634 

148,447 

156,260 

164,073 

171,886 

170,600 

187,512 

105,825 

203,138 

210,061 

218,764 

226,577 

234,300 

242,208 

260,016 

257,820 

265,642 

273,455 

281,268 

289,081 

201,800 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,900 

C.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

81,000 

32,000 

33,000 

34.000 

85.000 

36,000 

37,000 

37,840 

Inch. 

0. 

.0000 
.0001 
.0004 
.0057 
.0060 
.0070 
.0087 
.0090 
.0100 
.0128 
.0142 
.0157 
.0172 
.0187 
.0205 
.0217 
.0230 
.0247 
.0270 
.0315 
.0365 
.0460 
.0653 
.0030 
.12 
.15 
.17 
.20 
.22 
.27 
.30 
.36 
.44 
.52 
.60 
.70 
.77 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0054 

.0008 

.0156 

.0210 

.0834 

Sheared  the  rivets. 

Eivet  at  edge  A  sheared  first,  followed  by  the  others  in  succession. 

Elongation  of  rivet-holes,  ".49,  ".51,  ".56,  ".63. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inoh..    37,840 

Tension  on  net  section  of  plate do 58,360 

Compression  on  bearing  surface  of  rivets do....  103,730 

Shearing  on  rivets do 36,690 

Efficiency  of  joint,  67.0  per  cent. 
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TESTS   OP.  IRON,    STEEL,    AND   OTHER  MATERIALS.        1439 


Areas. 

Plate,  grow  sectional  area square  inches. 

Plate,  net  sectional  area do... 

Plate,  bearing  surface  of  rivets do... 

Rivets,  shearing  area do... 


7.763 
4.968 
2.795 
7.952 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
in  oil. 

Elongation. 

Set. 

Pounds. 

7,768 

15,526 

23,289 

81,052 

88,815 

46,578 

94,841 

62,104 

69,867 

77,630 

86,898 

98,156 

100,619 

108,682 

116,445 

124,208 

131,971 

189,734 

147,497 

155,260 

168,028 

170,786 

178,548 

186,312 

194.075 

201,838 

209,601 

217,864 

225,127 

282,890 

240,658 

248,416 

256,179 

263,942 

271,705 

279,468 

287,231 

294,994 

298,400 

Pounds. 

1,000 

2,000 

3.000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21.000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

32,000 

33,000 

84,000 

35,000 

36.000 

87,000 

38,000 

88,440 

Inch. 

0. 

.0002 
.0004 
.0007 
.0039 
.0058 
.0071 
.0089 
.0100 
.0112 
.0134 
.0148 
.0162 
.0176 
.0198 
.0211 
.0226 
.0239 
.0262 
.0290 
.0859 
.0447 
.0611 
.0800 
.0980 
.1225 
.13 
.17 
.19 
.22 
.26 
.80 
.37 
.43 
.50 
.60 
.71 
.86 

1.00 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0036 

.0095 

.0156 

.6234 

.0884 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".64,  ".68,  ".73,  ".83. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    38,440 

Tension  on  net  section  of  plate do 60,060 

Compression  on  bearing  surface  of  rivets do 106,760 

Shearing  on  rivets do 37,520 

Efficiency  of  joint,  09.9  per  cent. 
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TESTS   OF  IRON,    STEEL,   AND  OTHER   MATERIALS.        1441 

Aroas. 

Plate,  gross  sectional  area square  inches..  8.847 

Plate,  net  sectional  area do....  4.481 

Plate,  bearing  surface  of  rivet* do....  4.416 

Rivets,  shearlngarea do....  9.425 


Applied  load*. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
loch. 

Elongation. 

Set. 

Pound*. 
8,847 
17,694 
26,541 
85,388 
44,236 
63,082 
61,929 
70,776 
79,623 
88,470 
•7,817 
106,104 
115,011 
138,858 
132,705 
141,562 
150,899 
169, 246 
168,093 
176,940 
186,787 
194,634 
203,481 
212,328 
221, 175 
230,022 

247,716 
256,563 
265,410 
274,257 
283,000 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,030 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,009 

19,000 

20,000 

21,006 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,009 

29,000 

30,000 

31,000 

81,990 

Inch. 

0. 

.00(3 
.0005 
.0030 
.0003 
.0079 
.0093 
.  0105 
,0127 
.0144 
.0163 
.0M3 
.0104 
.0200 
.0215 
.0238 
.0248 
.0270 
.0300 
.0360 
.0447 
.0520 
.0815 
.0715 
.0840 
.1005 
.12 
.16 
.18 
.20 
.27 
.36 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0060 

""".6124"' 

.0173 

"*"  .0287" 

*"  .0742" 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".03  and  ".08. 

Elongation  of  rivet-holes,  ".53  each. 

Area  at  fracture  (one  sectioa),  ".78  x  ".44=. 3432  square  inch. 

Contraction,  53.4  per  cent. 


Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do.... 

Compression  on  hearing  surface  of  rivets do.... 

Shearing  on  rivets do.... 

Efficiency  of  joint,  54.2  per  cent. 

H.  Ex.  31 91 


81,900 
68,870 
64,099 
80,080 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1443 
Arta*. 

Plato,  gross  Motional  are* square  inches..  0.090 

Plate,  net  sectional  area do....  4.557 

Plate,  bearing  surface  of  rivets do 4.542 

Rivets,  shearing  area do....  9.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set 

Poundi. 
9,099 
18,198 
27,297 
86,896 
45,496 
54,694 
63,698 
72,792 
81,891 
90,990 
100,089 
109,188 
118,287 
127,886 
136,485 
145,584 
154,683 
163,782 
172,881 
181,980 
191.079 
200.178 
209,277 
218,876 
227,475 
236,574 
245, 673 
254,772 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
2fl.  ooe 

Inch. 

0. 

.0000 
.0001 
.0002 
.0006 
.0038 
.0056 
.0065 
.0074 
.0082 
.0096 
.0107 
.0121 
.0139 
.0155 
.0171 
.0181 
.0193 
.0205 
.0223 
.0258 
.0345 
.0422 
.0552 
.0724 
.0895 
.1053 
.1260 
.15 
.18 
.23 
.35 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0003 

.0072 

.0140 

'  ".bin" 

.0038 

263,871    I        29.000 
272,970            30,000 
282,009    ,        31.000 
291, 000    1        -11  080 

Fractured  plate  along  Hue  of  riveting. 
Appearance,  silky.    Open  at  edges  ".05  and  ".20. 
Elongation  of  rivet-holes,  ".61,  ".54,  ".54,  ".56,  ".59,  ".62. 
Area  at  fracture  (one  section),  ".75x".46=.345  square  inch. 
Contraction,  54.4  per  cent. 

Maximum  stre$8  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  04,980 

Tension  on  net  section  of  plate do 63,860 

Compression  on  bearing  surface  of  rivets do 64,070 

Shearing  on  rivets do 80,870 

Efficiency  of  joint,  51.2  per  oent 
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TESTS  OP   IRON,   STEEL,    AND  OTHER  MATERIALS.        1445 

Areas. 

Plate,  gross  sectional  area sqnaro  Inches..  9.475 

Plate,  net  sectional  area do —  5.023 

Plate,  bearing  surface  of  rivets do —  4.452 

Rivets,  shearing  area do —  9.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

9,475 

18,950 

28,425 

37,900 

47, 375 

56,850 

66,825 

75,800 

85,275 

94,750 

104.225 

118,700 

123,175 

132,650 

142,125 

151,600 

161, 075 

170, 550 

180,025 

189,500 

198.975 

208,450 

217,925 

227,400 

236.875 

246.850 

255,825 

265,800 

274,775 

284,250 

293,725 

303,200 

312,675 

322,150 

326,800 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

34,440 

Inch. 

0. 

.0001 
.0003 
.0015 
.C039 
.0048 
.0072 
.0089 
.0101 
.0114 
.0133 
.0142 
.0153 
.0168 
.0177 
.0189 
.0199 
.0211 
.0233 
.0275 
.0349 
.0426 
.0504 
.0614 
.0748 
.0895 
.1030 
.12 
.15 
.18 
.21 
.26 
.30 
.37 
.48 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0029 

."0089"' 

.0129 

.0204 

.0644 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  "..10  each. 
Elongation  of  rivet-holes,  '.56,  ".56,  ".56,  ".54,  ".56,  ".58. 
Area  at  fracture  (one  section),  ".91x".45=.4095  square  inch. 
Contraction,  50.9  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  neotion  of  plate pounds  per  square  inch..  34,440 

Tension  on  net  seotion  of  plate do....  64,960 

Compression  on  bearing  surface  of  rivets do....  73,290 

Shearing  on  rivets do 34,620 

Efficiency  of  joint,  58.3  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERUL8.         1447 

Areas, 

Plato,  gro*s  sectional  area.  square  inches..  9.733 

Plate,  net  sectional  area do 6.161 

Plate,  bearing  surface  of  rivets do 4.572 

Rivets, shearing  area do....  9.426 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

9,723 

19,446 

29,160 

88.892 

48,615 

68.838 

68,061 

77,784 

87,607 

07,230 

106,063 

116,678 

126.890 

186,122 

145,845 

166,668 

166,291 

175,014 

184.737 

194,460 

204,183 

218,908 

223,629 

233,362 

243,075 

262,798 

262.521 

272,244 

281,967 

291,690 

801.413 

811.138 

320,860 

330,682 

337,400 

Pound*. 

1,000 

2,000 

3.000 

4.000 

6,000 

6.000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

33,000 

34,000 

34,700 

Inch. 

0. 

.0000 
.0002 
.0002 
.0003 
.0004 
.0008 
.0011 
.0021 
.0038 
.0048 
.0058 
.0066 
.0076 
.0084 
.0098 
.0100 
.0128 
.01M 
.0168 
.0202 
.0228 
.0974 
.0425 
.0590 
.0730 
.0863 
.1008 
.1200 
.15 
.17 
.21 
.26 
.34 
.44 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.0030 

.0073 

.0140 

.0513 

Fractured  plate  across  four  sections. 

Sheared  two  rivets. 

Appearance,  silky,  except  where  the  plate  tore  out  to  edge  of  lap, 
which  was  granular  near  the  edges. 

Elongation  of  rivet-holes  (".26,  ".36;  sheared  rivets  in  these  holes), 
".62,  ".69,  ".60,  ".55. 

Area  at  fracture  (one  section),  ".89x".46=.4094  square  inch. 

Contraction,  52.2  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  34,700 

Tenslononnet  section  of  plate do 67,340 

Compression  on  bearing  surface  of  rivets do —  78,790 

Shearing  on  rivets .* do 85,800 

Efficiency  of  joint,  68.8  per  cent 
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tests  op  iron,  steel,  and  otheb  matekials.       1449 

Areas. 

Plate,  gross  sectional  area squaw  inches..  10.112 

Plate,  net  aectlonid  area do....    5.618 

Plate,  bearing  surface  of  rivets do....    4.494 

Hivets,  shearing  area do....    9.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
10,112 
20,224 
30,336 
40,448 
50,560 
60,672 
70,784 
80,896 
91,008 
101. 120 
111,232 
121,344 
131. 456 
141,568 
131,680 
161, 792 
171,904 
182. 016 
192, 128 
202,  240 
212, 352 
2TJ, 464 
232, 576 
242,688 
252,800 
262, 912 
273,024 
283,136 
293,248 
303,360 
313,472 
323,581 
333,696 
343,808 
353,920 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20, 000 

21,000 

22,000 

23,000 

24,000 

26,000 

26.000 

27,000 

28,000 

29,000 

30,000 

31.000 

32,000 

33,000 

34,000 

35,000 

Inch. 

0. 

.0003 
.0006 
.0024 
.0938 
.0053 
.0071 
.0091 
.0108 
.0116 
.0133 
.0141 
.0150 
.0158 
.0167 
.0188 
.0205 
.0218 
.0228 
.0244 
.0302 
.0363 
.0513 
.0640 

••0783 
.0908 
.1059 
.1240 
.15 
.17 
.20 
.24 
.27 
.35 
.44 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.0037 

.0104 

.0138 

.0196 

.0695 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".28  each. 


Maximum  stress  \>n  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  35,000 

Tension  on  net  section  of  plate do....  63,000 

Compression  on  bearing  surface  of  rivets do....  78,750 

Shearing  on  rivots do....  87,660 

Efficiency  of  joint,  59.3  per  cent. 
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TESTS   OP   IRON,   STEEL,    AND   OTHER   MATEBIA£&       1451 


Area*. 

Plate,  groia  sectional  area square  inches..  10.829 

Plate,  net  sectional  area do....    6.745 

Plate,  bearing  surface  of  rivets do 4.584 

Rivets,  shearing  area *..do 9.486 

[Steel  rivets.] 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
379,900 

Pounds. 
36,780 

Inch. 
.37 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  1".01  x  ".47=.4747  square  inch. 

Contraction,  50.3  per  cent. 

Elongation  of  rivet-holes,  ".46,  ".48,  ".53,  ".56,  ".56,  ".45. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  86,780 

Tension  on  net  section  of  plate do —  00,130 

Compression  on  bearing  surface  of  rivets do —  82,870 

Shearing  on  rivets do —  40,310 

Efficiency  of  joint,  62.3  per  cent. 


5T 

k 

jc* 

S> 

> 
1 

N 

§ 

isd 

„    «^ 

oo 

*-         7«2<5*3x-  .VA3              -* 

„   <^* 

«_            -7&7S  x .  V/^,               -* 

\ y 

1 

.000000 

+ 

<-             -7M&0               -* 

J                     \ 

* 

^."Tt^Ze 

o 

^_           :*£A^x.7V<?             -» 

<> 

TESTS  OF  IRON,  STEEL,  ANP    0rHEB  M^**     ^8.  1453 

Area*. 

Plato,  gross  sectional  area '"'*4IU|reiiiclie«..  10.624 

Plate,  net  sectional  area - do 6.154 

Plate,  bearing  surface  of  rivets do 4.470 

lUyets,  shearing  are* : do 9.425 

[Steel  rivets.  I 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundt. 

10,624 

21,248 

31,872 

42,496 

53,120 

63,744 

74,868 

84,992 

96,616 

106,240 

116,864 

127,488 

138.112 

148,736 

159,360 

169.984 

180,608 

191,232 

201,856 

212,480 

223,104 

233,728 

244,852 

264,976 

265,600 

276,224 

286,848 

297,472 

808,096 

318,720 

829,844 

839,968 

850,592 

861,216 

871,840 

882,464 

898,088 

403,712 

405,000 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

38,000 

84,000 

35,000 

86,000 

87,000 

38,000 

38,120 

Inch. 

0. 

.0000 
.0005 

.0008 

.0008 

.0011 

.0021 

.0056 

.0066 

.0078 

.0081 

.0088 

.0098 

.0104 

.0111 

.0126 

.0139 

.0149 

.0161 

.0172 

.0188 

.0206 

.0221 

.0246 

.0316 

.0406 

.0481 

.0571 

.0661 

.0781 

.0960 

.11 

.13     • 

.15 

.17 

.20 

.26 

.35 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0006 

.0063 

.0087 

.0124 

.0246 

.0681 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".15  and  ".20. 

Area  at  fracture  (one  section),  l".14x".49=.5586.square  inch. 

Contraction,  45.4  per  cent. 

Elongation  of  rivet-holes,  ".56,  ".56,  ".58,  ".62,  ",GSf  ".76. 

Maximum  stre$$  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do 

Compression  on  bearing  sorfaoe  of  rivet* do 

Shearing  on  rlTets .*. do... 

Efficiency  of  joint,  64.6  per  oent. 


38,120 
65,810 
90,600 
42,970 
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TESTS   OF  IRON,   STEEL,   AND   OTHER  MATERIAL8.       1455 

Areas. 

Plate,  gross  sectional  area square  inches..  10.488 

Plate, net  sectional  area do....  6.078 

Plate,  bearing  surface  of  riyets do 4410 

Ei vets,  shearing  area , do....  9.425 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 
10.488 
20,976 
31,464 
41,952 
52,440 
62,928 
78,416 
88,904 
94,892 
104,880 
115,868 
125,856 
136,844 
146,832 
157.320 
167.808 
178,296 
188,784 
199,272 
209,760 
820,248 
280,736 
241,224 
251,712 
262,200 
272,688 

%:Z 

304,162 
314,640 
325,128 
385,616 
346,164 
356,592 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
34,000 

Inch. 

0. 

.0001 
.0004 
.0006 
.0006 
.0010 
.0067 
.0067 
.0074 
.0081 
.0089 
.0094 
.0108 
.0117 
.0143 
.0157 
.0169 
.0177 
.0187 
.0198 
.0235 
.0287 
.0415 
.0527 
.0652 
.0782 
.0912 
.1060 
.18 
.16 
.18 
.21 
.26 
.81 

Inch. 
0. 

Initial  load 
Tensile  strength. 

.0002 

.0071 

.0120 

.0158 

.0561 

Sheared  the  rivets. 
Elongation  of  rivet-holes, 


M4  each. 


Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  Inch. .  84,000 

Tension  on  net  section  of  plate do  ...  68,670 

Compression  on  bearing  surface  of  rirets do....  80,860 

Shearing  on  riyets do....  37,830 

Efficiency  of  joint,  67. 6  per  cent. 
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TESTS   OF   IRON,    STEEL,    ANP   0*HEB  &£>'*        ^S. 
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Areas. 

Plate,  gross  seotional  area -•iG,,*i1o  facto..    9.233 

Plate,  net  sectional  area do —    4.353- 

Plate,  bearing  surface  of  rivet* do....    4.880 

Rivets,  shearing  area do....  11.928 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Personate 
inch. 

Elongation. 

Set 

Powndi. 

9,233 

18,466 

27,699 

86,932 

46,165 

55,398 

64,631 

73,864 

83,097 

92,330 

101,563 

110, 798 

120,029 

129, 262 

138,495 

147, 728 

156,961 

166,194 

175,427 

184,660 

193,893 

203,126 

212,359 

221,592 

230,825 

240,058 

249, 291 

258,524 

267,757 

276,990 

286,223 

286,700 

Pound* 
1,009 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11000 
12,000 
13,009 

i5$oo 

16,000 
17,000 
18,000 
19,009 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000- 
31,000 
31,050 

Inch. 

0. 

.0001 
.0003 
.0006 
.0018 
.0024 
.0030 
.0041 
.0052 
.0061 
.0074 
.0084 
.0097 
.0111 
.0134 
.0154 
.0187 
.0211 
.0255 
.0298 
.0344 
.0403 
.0494 
.0590 
.0720 
.0860 
.1051 
.12 
.16 
.19 
.29 
.34 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0014 

.0055 

.0104 

.0246 

.064i 

Fractured  plate  aloug  line  of  riveting. 

Appearance,  silky,  very  lamellar.    Opeu  at  edges  ".15  and  ".10. 
Elongation  of  rivet-holes,  ".40,  ".48,  ".48,  ".50,  ".52,  ".48. 
Area  at  fracture  (one  section),  ".8Ix".48=.3888  square  inch. 
Contraction,  46.2  per  cent. 

Maximum  strew  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  ef  plate do 

Compression  on  bearing  surface  of  rivets t*T^ do 

Shearing  on  rivets do. . . . 

Efficiency  of  joint,  52.6  pei  cent. 

H.  Ex.  30 92 


31,050 
65,880 
58,750 
24,030 
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Areas. 

Plate,  gross  sectional  area -• •go*re  inches . .    0. 596 

Plate,  net  sectional  area do 4.520 

Plate,  bearing  surface  of  rivet* -- do 5.076 

Rivets,  shearing  area do 11.028 


Applied  loads. 

In  gauged  length. 

Bern  arks. 

Total. 

Pounds. 
9,596 
19, 192 
28,788 
38,384 
47.980 
57,  576 
67,173 
76,  7fi8 
86,364 
95,960 
105,556 
115,  152 
124, 748 
134,344 
143,  940 
153, 536 
163, 132 
172, 7C8 
182,324 
191,  920 
201,516 
211, 112 
220,708 
230,304 
239,900 
249, 496 
259,096 
268,688 
278,284 
287,860 
297, 476 

Per  ennare 
inch. 

Elongation. 

Inch. 

0. 

.0005 
.0005 
.0007 
.0010 
.0013 
.0018 
.0027 
.0058 
.0067 
.0075 
.0080 
.0090 
.0102 
.0115 
.0134 
.0149 
.0175 
.0197 
.0226 
.0276 
.0321 
.0376 
.0468 
.0559 
.0690 
.0843 
.1080 
.14 
.17 
.21 
.29 

Set. 

Pounds. 
1,000 
2,000 
3,000   . 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
.     30,000 
31.000 

Ituh. 
0. 

Initial  load. 
Tensile  strength. 

.0004 

.0051 

.0087 

.0183 

.0175 

307,072    !        32.000 

' 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".15  and  ".05. 
Elongation  of  rivet-holes,  ".50,  ".50,  ".48,  ".48,  ".45,  ".41. 
Area  at  fracture  (one  section),  ".84 x  ".51 =.4282  square  inch. 
Contraction,  43.0  per  cent. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  32,000 

Tension  on  net  sect  ion  of  plate do 67, 9  to 

Compression  on  hearing  surface  of  rivets do 65. 340 

Shearing  on  rivets do 25,740 

Efficiency  of  joint,  54.2  per  cent. 
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TESTS  OF  IRON,   STEEL,  AtfD  OTHER   U^^Uls.       1461 


Areat. 

Pl«4e,  gross sectional  area 6gaare  inches..    6.951 

Plate,  net  sectional  area do....    4  983 

Plate,  bearing  surface  of  rivets do —    *-**8 

Rivets,  shearing  area do....  1L928 


Applied  loads. 

In  ganged  length. 

Remark*. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

9,951 

19,902 

29.853 

39,804 

49,755 

59,706 

69,657 

79,608 

89,559 

90,610 

109.461 

119. 412 

129,363 

139,314 

149,265 

159,216 

169,167 

179,118 

189,086 

199,026 

208,971 

218,922 

228.873 

238,824 

248,775 

258,726 

268,677 

278,628 

288,579 

298,536 

308,481 

318,432 

328,383 

338,334 

341,000 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,060 

19,000 

20.000 

21,006 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000   ' 

29,000 

36,060 

31,006 

32,000 

33.000 

34.000 

34,270 

Inch. 

0. 

.0000 
.0661 
.0002 
.0006 
.0015 
.0021 
.0027 
.0035 
.0047 
.0058 
.0067 
.0076 
.0085 
.0097 
.0118 
.0123 
.0132 
.0147 
.0176 
.0220 
.0243 
.0292 
.0364 
.0510 
.0640 
.0790 
.0971 
.1149 
.14 
.16 
.19 
.25 
.30 
.37 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0068 

.0638 

.0078 

.6134 

.0436 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar,  seam  across  one  section.    Open  at  edges 
".05  and  0". 
Area  at  fracture  (one  section),  ".93 x". 48 =.4464  square  inch. 
Contraction,  46.0  per  cent. 
Elongation  of  rivet-holes,  ".49,  ".49,  ".49,  ".48,  ".50,  ".50. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate ~ ..pounds  per  square  inch..  34,270 

Tension  on  not  section  of  plate do....  68,430 

Compression  on  bearing  surface  of  riyets do....  68,640 

Sheeting  on  rivets « , do....  28,596 

Efficiency  of  Joint,  58.0  per  cent 
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TESTS    OP    IRON,    STEEL,    AND    OTHER   MATERIALS. 
•  Areas. 


1463 


Plate, gross  sectional  area square  inches..  10.179 

Plate,  nek  sectional  area do —  5.089 

Plate,  bearing  surface  of  rivets do —  5.  090 

Rivets,  shearing  area do...  11.928 


Applied  loads. 
Total. 


rounds. 
10,179 
20,358 
30,537 
40,716 
50,895 
61, 074 
71,253 
81,432 
91, 611 
10t  790 
111,969 
122, 148 
132,327 
142, 506 
152.685 
162,864 
173,  043 
I  183.222 
1  193,401 
!  203,580 
213,759 
223,938 
234,117 
244,296 
254,475 
264,654 
274,833 
285,012 
295,101 
305,370 
315, 549 
325,728 
335,907 
343,700 


Per  square 
inch. 


Elongation. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,009 
13, 000 
14,000 
15,000 
16,009 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,  000 
24, 000 
23.  000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
33,770 


In  ganged  length. 


Inch. 

0. 
.0001 
.0003 
.0006 
.0006 
.0012 
.0016 
.0027 
.0049 
.0064 
.0083 
.0092 
.0109 
.0114 
.0129 
.0139 
.0153 
.0168 
.0188 
.0218 
.0254 
.0318 
.0379 
.0445 
.0537 
.0683 
.0799 
.0900 
.1140 
.14 
.16 
19 
.25 
.33 


Set. 


Inch. 
0. 


-.0001 


.0048 


.0190 


.0166 


.0445 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".15. 
Elongation  of  rivet-holes,  ".52,  ".48,  ".47,  ".47,  ".49,  ".53. 
Area  at  fracture  (one  section),  ".95  x  ".542=.4940  square  iuctu 
Contraction,  41.7  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do — 

Compression  on  bearing  surface  of  rivets do — 

Shearing  on  rivets do  - 

Efflolenoy  of  joint,  67.2  per  cent 


33,770 
67.540 
67,520 
2tS,  810 
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TESTS  OP  IRON,    STEEL,    AND   OTHER   MATERIALS.         1465 

Areas, 

Plata,  gross  sectional  area square  inches..  10.845 

Plate,  net  sectional  area do —    5.715 

Plate,  bearing  snrface  of  rivets do —    5.130 

Rivets,  shearing  area do....  11.928 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

10,845 

21,690- 

32,536 

43,380 

54,225 

65,070 

75,915 

86,760 

97,605 

108,450 

119,295 

130,140 

140, 9&~ 

151,830 

162,675 

173,620 

184,365 

195,210 

206,055 

216,900 

227,745 

238.590 

249,436 

260,280 

271, 125 

281,970 

292,815 

303,660 

314.505 

325,350 

336,195 

347,040 

357,885 

368,730 

378,500 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

34, 900 

Inch. 
0. 

.0000 
.0002 
.0005 
.0010 
.0014 
.0029 
.0047 
.0068 
.0084 
.0100 
.0110 
.0120 
.0132 
.0149 
.C165 
.0185 
.0202 
.0231 
.0267 
.0330 
.0414 
.0492 
.0602 
.0717 
.0888 
.1038 
.1200 
.15 
.18 
.21 
.25 
.29 
.36 
.47 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0005 

.0066 

.0110 

.0197 

.0617 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".15  and  ".20. 
Elongation  of  rivet-holes,  ".58,  ".56,  ".56,  ".56,  ".59,  ".64. 
Area  at  fracture  (one  section),  l".04x".50=.52  square  incb. 
Contraction,  45.2  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,900 

Tension  on  net  section  of  plate do 66,230 

Compression  on  bearing  surface  of  rivets do....  73,780 

Shearing  on  rivets do 31,730 

Bfficfonoy  of  joint,  59.1  per  cent. 
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TESTS  OF  IRON,   STEEL,    AND   OTHER  MATERIALS.        1467 


Areas, 

Plate,  gross  sectional  area square  inches..  10.888 

Plate,  net  sectional  area do....  5.708 

Plate,  bearing  surface  of  rivets - do....  6.180 

Rivets,  shearing  area do....  11.928 


Applied  loads. 

In  gauged  length. 

I 

Remarks. 

Total. 

Per square 
inch. 

Pounda. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,006 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.0()0 
35,  810 

Elongation. 

Set 

Pound*. 

10,838 

21,676 

32,514 

43, 352 

54,190 

65,028 

75,866 

86,704 

.  97, 542 

108,380 

119,218 

130, 056 

140,894 

151,732 

162, 570 

173,408 

184,246 

195.084 

205,922 

216,760 

227,698 

238,436 

249,274 

260, 112 

270, 950 

281,788 

292,626 

303.464 

314, 302 

325, 140 

335,978 

346.816 

357,654 

368,492 

379, 330 

388,100 

Tneh. 

0. 
.0005 
.0005 
.0010 
.0026 
.0041 
.0056 
.0075 
.0094 
.0104 
.0112 
.0125 
.0140 
.0160 
.0164 
.0185 
.0194 
.0205 
.0220 
.0238 
.0269 
.0310 
.0140 
.0565 
.0735 
.0875 
.1033 
.12 
.15 
.17 
.20 
.24 
.28 
.35 
.41 
.54 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0021 

.0090 

.0136 

.0175 

.0636 

Fractured  piate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  one  edge  /;.10. 

Elongatiou  of  rivet-holes,  ".59  each. 

Area  at  fracture  (one  section),  l".02x".47=.4794  square  inch. 

Contraction,  49.5  per  cent. 

Max  mum  stress  on  joint. 

Tension  on  gross  section  of  plato. pounds  per  square  inch.. 

Tension  on  net  action  of  plate do.... 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do.... 

Efficiency  of  joint,  60.6  per  cent. 


35,810 
67,990 
76,650 
32,640 
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TE8TS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1469 


Areas. 

Plate,  gross  sectional  area square  inches..  11.175 

Plate,  net  Motional  area ; do 6.146 

Plate,  bearing  surface  of  rivets do —    5.029 

RlveW,  shearing  area do....  11.928 


Applied  loads. 


Total: 


round* 
11, 175 
22,350 
33.525 
44,700 
65,875 
67,050 
78.223 
89,400 
100,  575 
111,750 
122,  925 
134,  100 
145, 275 
150,450 
167,  625 
178,800 
189,975 
201,  150 
212,326 
223.500 
234,  675 
245,  750 
256,  925 
268,  100 
279,  375 
290.550 
301,725 
311',  900 
321, 075 
335.  250 
340,425 
357,600 
36*.  775 
379,  950 
391, 125 
402. 300 
413. 475 
424. 050 
429,900 


Per  square 
inch. 


Pound*, 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

1.1,000 

14,900 

15,000 

10,000 

17,000 

18,000 

10,  000 

20,000 

21,  000 

22,000 

23,000 

24.000 

25,000 

20,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

33,000 

34,000 

3.%  000 

36, 000 

37. 00fl 

38,  000 

38, 470 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0008 
.0010 
.0022 
.0036 
.0051 
.0065 
.0074 
.0078 
.0090 
.0106 
.0121 
.01:8 
.0152 
.0164 
.0179 
.0192 
.0219 
.0245 
.0299 
.0433 
.0570 
.0088 
.0785 
.09"2 
.1065 
.14 
.16 
.18 

.26 
.28 
.35 

.:«8 
.47 
.54 


Set 


Inch, 
0. 


.0005 


.0054 


.0155 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  Jiue  of  riveting. 

Appearance,  silky,  slightly  lamellar ;  10  per  cent  of  one  fractured 
section  granular,  and  traces  of  granular  metal  in  one  other  section. 
Open  at  edges  ".25  and  ".15. 

Elongation  of  rivet-holes,  ".GO,  ".01,  ".57,  ".57,  ".00,  ".CO. 

Area  at  fracture  (one  section),  l".22x".51=.G222  square,  inch. 

Contraction,  30.2  per  cent. 

Maximum  %tres8  on  joint. 

Tension  on  gross  section  of  plate poands  per  square  mob..  38,470 

Tension  on  net  section  of  plate do  ...  69,940 

Compression  on  bearing  surface  of  rivets : do  ...  85,480 

Shearing  on  rivets , - do  ...  30,  WO 

Efficiency  of  joint,  63.6  per  cent 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1471 

Areas. 

Plate,  groan  h  ction.U  juva ."square  inches..  10.800 

Plate, not sectional  nmi do  ...    5.906 

Plate,  bearing  surface  of  rivets do  ...    4.804 

Rivets, shearing  area    do....  11.928 


Applied  bmds. 


ToUil. 


Pounfl*. 

10,800 

21, 780 

32,670 

43,560 

54,450 

«■'),  340 

76, 230 

K7. 120 

98.010 

10*,  000 

110.71*0 

130,  (80 

141,570 

152, 4C0 

163,  350 

174,  240 

185.  i:m 

106,0.0 

206, 91U 

217,800 

228,  CP0 

2W.  580 

250, 470 

2GI.3C0 

272, 250 

283. 140 

294,  0  0 

H04.  ir.o 

315  810 

::26  .00 
337. 5«h) 

348, 4M> 

35»,:£0 

370. 2G9 
381. 150 
302, 040 
402.  ftIO 
411,000 


Per  square 
inch. 


Pound*. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14.0(0 

15.000 

16.000 

17,000 

18,000 

10,000 

10,  000 

21, 000 

2*,  000 

23, 000 

24.000 

25.000 

26.  000 

27.  00H 
18,000 
29. 0»*0 
:  0.  rOO 
31,000 
32, 000 
33.000 
34.000 
:  5, 000 
30.000 
37,000 
37.  740 


In  gauged  length. 
Elongation. 


Inch. 
0. 

.0003 
.0005 
.0007 
.0010 
.0018 
.0037 
.0048 
.0065 
.0075 
.0080 
.0100 
.0118 
.0126 
.0136 
.0153 
*  .  0167 
.0180 
.0100 
.0J00 
.0236 
.0263 
.0117 
.0425 
.0a55 
.0G81 
.0780 

.oo:o 

.  10(13 

.1:00 

.15 

.18 

.20 

.24 

.28 

.32 

.38 


Set, 


Inch. 


.0007 


.0062 


.0114 


.0160 


.0475 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky.  One  end  sectiou  granular,  radiating  from  a  spot 
of  silky  metal  next  rivet-hole.  This  section  fractured  first  with  a  sharp 
report.    Open  at  edges  ".30  each. 

Area  at  fracture  (one  section),  l".18x".50=.59  square  inch. 

Contraction,  40.8  per  cent. 

Elongation  of  rivet-holes,  ".69/ ".64,  ".58,  ".55,  "57,  ".G3. 


Maximum  stress  on  joint 

Tension  on  gross  section  of  plate *. pounds  per  square  inch..  37,740 

Tension  on  net  section  of  plate do —  68,650 

Compression  ou  bearing  surface  of  rivets do —  83,080 

Shearing  on  rivets do....  34,460 

Efficiency  of  joint,  62.4  per  cent. 
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TESTS    OF   IRON,    STKEL,    AND    OTHER    MATERIALS.        1473 

Areas. 

PI  Ate,  gro**  set  tioual  urea square  inches..  9.624 

Plato,  not  Bectional  aiea do 5.501 

Plate,  bvaruig  nurface  of  rivets do 4.123 

Rivets,  shoaiingarea do....  9.940 


Total. 


Pound*. 

9,624 

19,248 

28,872 

38,498 

48,120 

57,744 

67,368 

•76,992 

86,616 

98,240 

105,864 

115,488 

125,112 

134,736 

144,360 

153,984 

163,608 

173, 232 

182,856 

192,480 

202,104 

211, 728 

221.353 

230,976 

240,600 

250,224 

259,848 

269,472 

279,096 

288,720 

298,344 

307,968 

317,592 

327,216 

336,840 


d  loads. 

In  gauged  length. 

Remarks. 

Per  square 
inch. 

Elongation. 

Set 

Pound*. 
1,000 
2,000 
3,000 

Inch. 

0. 

.0004 
.0009 
.0028 
.0045 
.0081 
.0087 
.0102 
.0122 
.0110 
.0154 
.0168 
.0178 
.0189 
.0207 
.0249 
.0280 
.0309 
.0323 
.0349 
.0391 
40444 
.05l4 
.0632 
.0773 
.0900 
.1060 
.12 
.15 
.17 
.20 
.  22 
.27 
.31 
.37 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

4,000 
5,000 
6,000 
7,000 
8  000 

.0038 

9,000 

10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,009 
20,000 
21,000 
22,000 

.0112 

.0149 

.0269 

23,000 

24,000 

25,000 
26,000 
27,000 
28,000 
20,000 

.0661 

30,000 
31,000 

32,000 

33,000 

34,000 
35,000 

Sheared  four  rivets  and  fractured  plate  at  one  end  section. 

Appearance  of  fracture,  silky. 

Elongation  of  rivet-holes,  ".20,  ".26f  ".31,  ".40. 

Maximum  tires*  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnaro  inch..  35,000 

Tension  on  net  section  of  plate *» do fil,2U0 

Compression  on  bearing  surface  of  rivets do 81,700 

Shearing  on  rivets do 33,800 

JSffloiency  of  Joint,  57.0  per  cent 

H.  Ex.  31 93 
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TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1475 


Areas, 

Plate,  gross  sectional  area square  inches..    9.776 

Plate,  net  sectional  area , do 5.572 

Plate,  bearing  surface  of  rivets do 4.204 

Rivets,  shearing  area do 10,030 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pound*. 

9,776 

19,552 

29,328 

39,104 

48,880 

58,656 

68,432 

78,208 

87,984 

87,760 

107,636 

117,312 

127,088 

136,864 

146,640 

156,416 

166,192 

175,968 

185,744 

195,520 

205,296 

215,072 

224,848 

234,624 

244,400 

254, 176 

263,952 

273.728 

283,504 

293,280 

303, 056 

312.832 

322,608 

332,384 

342,160 

351,936 

356,550 

Pounds. 

1,009 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

16,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,009 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

36,000 

36,000 

36,470 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0010 
.0021 
.0031 
.0036 
.0052 
.0062 
.0070 
.0090 
.0103 
.0113 
.0121 
.0128 
.0138 
.0177 
.0194 
.0263 
.0327 
.0465 
.0588 
.0728 
.0917 
.1021 
.13 
.15 
.18 
.21 
.24 
.30 
.35 
.40 
51 
.61 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

.0003 

.0043 

.0104 

.0176 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open*  at  edges  ".15  and  'M0. 

Elongation  of  rivet-holes,  ".70,  ".70,  ".70,  ".70,  ".72. 

Area  at  fracture  (one  section),  l".24x".46=.5704  square  inch. 

Contraction,  43.8  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,470 

Tension  on  net  section  of  plate 9. : do 63,900 

Compression  on  bearing  surface  of  rivets do —  84,810 

Shearing  on  rivets do —  35.550 

jEffloiency  of  joint,  61.7  per  cent 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1477 

Areas. 

Plate,  gross  sectional  area square  inches..  10.478 

Plate,  net  sectional  area do 6.102 

Plate,  bearing  surface  of  rivets do....  4.286 

Rivets,  shearing  area do 9.940 

[Steel  rivets.) 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  aqnaro 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24, 000 

25,000 

26,000 

27, 000 

28,000 

29,000 

30.000 

31.000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

1,8, 760 

Elongation. 

Set. 

Pound*. 
10, 478 
20,956 
31, 434 
41,912 
52,390 
62,868 
73,346 
83,824 
9*.  302 
104, 780 
115,258 

Inch. 

0. 

.0002 
.0004 
.0010 
.0026 
.0063 
.0075 
.0092 
.0105 
.0115 
.0127 
.0140 
.0162 
.0164 
.0187 
.0202 
.0223 
.0238 
.0256 
.0287 
.0318 
.0368 
.0415 
.0508 
.  0593 
.0692 
.0778 
.0872 
.0975 
.1140 
.13 
.15 
.17 
.19 
.21 
.25 
.29 
.37 
.54 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0021 

.0100 

125,  736 

136,214 

140,692 

157,  170 
167,648 
178.  126 
188,604 
19a.  082 
109, 560 
1*20,  0„8 
2:U),  516 
210,  994 
'251,472 
26 1,  950 
272, 428 
282,  (106 
293, 384 
30 1,  862 
314,340 
324,818 
33a,  296 
345, 774 
356. 252 
366, 730 
377, 208 
387,  686 
H9M.  164 
41)6,  100 

.0168 

.0269 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Elongatiou  of  rivet-holes,  ".65,  ".67,  ".66,  ".63,  ".59. 

Area  at  fracture  (one  section),  l".42x".50=.710  square  inch. 

Contraction,  42.6  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  88,760 

Tension  on  net  section  of  plate do 65,690 

Compression  on  bearing  surface  of  rivots do....  94,750 

StiPHrinson  rivets do 40,860 

Efficiency  of  joint,  65.7  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS  1479 


Areas. 

Plate,  gross  sectional  area square  inches..  10.004 

Plate,  net  sectional  area do 5.915 

Plate,  bearing  surface  of  rivets do 4.089 

Rivets,  shearing  area do 9.940 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
10,004 
20,008 
30,012 
40,016 
60,020 
60,024 
70, 028 
80,032 
90,036 
100,040 
110.044 
120,048 
130,052 
140,056 
150,060 
160,064 
170,068 
180,072 
190,076 
200,080 
210,084 
220,088 
230,092  . 
240,006 
250,100 
260,104 
270,108 
280, 112 
290,116 
300,120 
310, 124 
320,128 
330,132 
340, 136 
350. 140 
300,144 
367,500 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
36,740 

Inch. 

0. 
.0000 
.0001 

-.0001 
.0002 
.0008 
.0064 
.0080 
.0092 
.0101 
.0109 
.0121 
.0136 
.0154 
.0164 
.0171 
.0189 
.0211 
.0242 
.0286 
.0451 
.0550 
.0689 
.0800 
.0975 
.1145 
.13 
.15 
.17 
.22 
.36 
.29 
.34 
.41 
.48 
.58 
.73 

Inch. 
0. 

Initial  load. 

Routed  under  load  10  minutes. 
Tensile  strength. 

-.0001 

"oosi" 

.0128 
.0128 

.0231 

.0890 

............ 

Sheared  three  rivets  and  fractured  plate  at  end  sections. 
Appearance  of  fractures,  silky. 

Elongation  of  rivet-holes  (".58,  ".52,  ".56 :  sheared  rivets  in  these 
holes),  ".76. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate *. pounds  per  square  inch..  36,740 

Tension  on  net  section  of  plate do....  62,130 

Compression  on  bearing  surface  of  riyets do 89,880 

Shearing  on  i  i vet* do 36,970 

Efficiency  of  joint,  62.2  per  cent 
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TE8T8   OF   IRON,    8TEEL,    AND -OTHER   MATERIALS.         1481 


Areas. 

PUte,  gross  sectional  area square  Inches..  10.390 

Plate,  Dot  sectional  area do —  *-%%* 

Plata,  bearing  surface  of  rivets do —  4.061 

Kiveta, shearing  area do  ...  9.940 

[Stool  rivets.] 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,006 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

37,930 

Elongation. 

'Set. 

Pounds. 

10.390 

20,780 

31, 1T0 

41,560 

51,950 

62,340 

72,730 

83,120 

93,510 

103,900 

114,290 

124, 680 

135,070 

145.460 

165.850 

166.240 

176.630 

187,020 

197,410 

207,800 

218,190 

228.580 

238.970 

249, 360 

259,750 

270,140 

280,530 

290,920 

301,310 

■   311,700 

322,090 

332,480 

342,870 

353,260 

363,650 

374, 010 

384,430 

394,100 

Inch. 
0. 

.0007 
.0013 
.0015 
.0032 
.0060 
.0079 
:0090 
.0102 
.0117 
.0137 
.0151 
.0162 
.0178 
.0200 
.0217 
.0226 
.0234 
.  0250 
.0284 
.0347 
.0417 
.0504 
.0607 
.0701 
.0843 
.0957 
.1130 
.1280 
.14 
.18 
.20 
.22 
.25 
.29 
.36 
.46 

Inch. 
0; 

Initial  load. 
Tensile  strength. 

.0030 

.0097 

.0154 

.0223 

.0610 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Area  at  fracture  (one  section),  l".50x".43=.C45  square  inch. 

Contraction,  48.1  per  cent. 

Elongation  of  rivet-holes,  ".85,  ".74,  ".73,  ".74,  ".68. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch.. 

Tension  on  net  section  of  plate do 

Compression  on  hearing  surface  of  rivets do 

Shearing  on  rivets do 

Kfficienoy  of  joint,  64:3  per  cent 


37,930 
62,270 
97, 050 
39, 6TiO 
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Areas. 

Plate,  gross  sectional  area . square  inches.. 

Plate,  net  sectional  area do...: 

Plate,  bearing  snr face  of  rivets do 

Biveta,  shearing  area do 

[Steel  rivets.  ] 


10.663 
6.495 
4.168 
0.940 


Applied  loads. 

In  ganged  length. 

Remarks, 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

10,663 

21,396 

31,989 

42,652 

53,315 

63,978 

74,641 

85,304 

95,967 

106,630 

117.293 

127,956 

138.619 

149, 282 

159,945 

170, 608 

181,271 

191,934 

202,597 

213,260 

223,923 

234,586 

245,249 

255, 912 

266,575 

277,238 

287,901 

298,564 

309,227 

319,890 

330,553 

341,216 

351,879 

362.542 

373,205 

383,868 

394, 531 

405,194 

415, 857 

426, 520 

433,200 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38.000 

39.000 

40,000 

40,630 

Inch. 

0. 

.0003 
.0008 
.0015 
.0036 
.0067 
.0075 
,0087 
.0099 
.0115 
.0131 
.0150 
.0162 
.0175 
.0190 
.0202 
.0212 
.0226 
.0243 
.0254 
.0279 
.0302 
.0330 
.0372 
.0447 
.0579 
.0694 
.0811 
.0933 
.1056 
.1258 
.14 
.17 
.19 
.21 
.26 
.29 
.36 
.41. 
.50 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.0027 

.0093 

.0147 

.0191 

.0375 

."oiio" 

............. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  l".49x".47=.6003  square  inch. 

Contraction,  53.7  per  cent. 

Elongation  of  rivet-holes,  ".82,  ".72,  ".75,  ".89,  ".71. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  p*r  square  inch..  40,630 

Tension  on  net  section  of  plate do 65,810 

Compression  on  bearing  surface  of  rivets do 90,600 

Shearing  on  rivets do 42,970 

Efficiency  of  joint,  68.8  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1485 


Areas, 

Plate,  gross  sectional  area square  inches..    0.761 

Plate,  not  sectional  are* do 4.346 

Plate,  bearing  surface  of  rivets do 5.415 

Rivets,  shearing  area do 14.726 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

9,761 

19,522 

29,283 

39,044 

48,805 

58.566 

68.327 

78,088 

87,849 

97,610 

107,371 

117,132 

126,893 

130,654 

140, 415 

156,176 

165.937 

175,698 

185,459 

195,220 

204,981 

214, 742 

224,503 

234,264 

244,025 

253,786 

263,547 

273,308 

283,009 

284,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,  OUO 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

29,090 

Inch. 

0. 

.0001 
.0001 
.0001 
.0003 
.0027 
.0064 
.0082 
.0001 
.0099 
.0113 
.0121 
.0131 
.0145 
.0167 
.0188 
.0208 
.0224 
.0251 
.0331 
.0426 
.0507 
.0622 
.0750 
.0918 
.1135 
.15 
.18 
.25 
.33 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

........V... 

.0001 

.0092 

.0142 

.0276 

.0827 

Fractured  plate  along  Hue  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".12  and  ".15. 
Elongation  of  rivet-holes,  ".5o9  ".55,  ".53,  ".53,  ".52,  ".52. 
Area  at  fracture  (one  section),  ".78  x  ".46 =.3588  square  inch. 
Contraction,  50.3  per  cent 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  29,090 

Tension  on  net  section  of  plate do 65,350 

Compression  on  bearing  surface  of  rivet* do —  52,400 

■  Shearing  on  rivets do....  19,280 

Efficiency  of  Joint,  49.3  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1487 

Area  8. 

Plato,  gross  sectional  are* square  inchos..  10.287 

Plate,  net  sectional  area • do 4.572 

Plate,  bearing  surface  of  rivets do 5.716 

Rivets,  shearing  area do 14.726 


Applied  loads. 

In  ganged  length. 

Bern  arks. 

Total. 

Per  square 
inch.   . 

Elongation. 

Set 

Poundt. 
10,287 
20,  574 
30,861 
41, 148 
51,436 
61,  722 
72,009 
82,296 
92,5*3 
102,870 
113,157 
123,444 
133,731 
144,018 
154,305 
164,592 
174,879 
185,166 
195,453 
205,740 
216,027 
226,314 
236,601 
240,888 
257. 175 
267,462 
278,749 
285,036 
298,323 
308,610 
308,680 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
ll.OuO 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
30,010 

Inch. 

0. 

.0008 
.0009 
.0012 
.0018 
.0047 
.0060 
.0076 
.0100 
.0121 
.0137 
.0149 
.0160 
.   .0176 
.0199 
.0219 
.0236 
.0252 
.0289 
.0350 
.0442 
.0512 
.0629 
.0745 
.0894 
.1132 
.14 
.16 
.21 
.30 
.32 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0016 

.0107 

.0166 

.0292 

.0797 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".03  and  ".05. 
Elongation  of  rivet-holes,  ".50,  ".50,  ".48,  ".48,  "47,  ".47. 
Area  at  fracture  (one  section),  ".82x".50=.41  square  inch. 
Contraction,  46.1  per  cent. 

Maximum  etreu  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  30,010 

Tension  on  net  section  of  plate do....  67,520 

Compression  on  bearing  surface  of  rivets do....  64,010 

Shearing  on  rivets do —  20,960 

Efficiency  of  Joint,  60.8  per  oent 


/ 


r 


t 

s 


\  *\ 


*\.-   X    v 


N     v 


5? 


ro 


^$S3x  V" 


o 

Y 


-* 


i 

M 


TESTS  OF   IRON,    STEEL,   AKD   OTHER  MATERIALS.        1489 


Areas. 

Plate,  gross Beotk>nal  area square inohei..  10.867 

Plate,  net  sectional  area do 4.914 

Plate,  bearing  surface  of  rivets do 5.453 

Bivets,  shearing  area do 14.726 


Applied  loads. 

In  ganged  length. 

Kemarfrs. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
10,367 
20,734 
31, 101 
41,468 
61,835 
62,202 
72,560 
82,936 
03,303 
103,670 
114,037 
124,404 
184,771 
145,138 
155,505 
165,872 
176.238 
186,606 
196,973 
207.340 
217,707 
228,074 
238.441 
248,808 
259, 175 
269,542 
279,909 
290,276 
800,643 
311,010 
321,877 
331,744 
342,111 
348,400 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
49,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
83,610 

Ineh. 

0. 

.0001 
.0004 
.0000 
.0046 
.0060 
.0066 
.0077 
.0131 
.0151 
.0165 
.0176 
.0186 
.0105 
.0205 
.0283 
.0241 
.0260 
.0205 
.0381 
.0301 
.0457 
.0550 
.0640 
.0741 
.0801 
.1050 
.1260 
.15 
.17 
.20 
.26 
.20 
.88 

Ineh. 
0. 

Initial  load. 

• 
Tensile  strength. 

.0045 

.0140 

.0177 

•  0270 

.0840 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Elongation  of  rivet-boles,  ".47  each. 

Area  at  fracture  (one  section),  ".94  x". 50 =.4700  square  inch. 

Contraction,  42.5  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ..pounds  per  square  inch..  83,610 

Tension  on  net  section  of  plate do —  70,000 

Compression  on  bearing  surface  of  rirets do....  63,800 

Shearing  on  riTets do....  23,660 

Efficiency  of  Joint,  55.6  per  cent. 

H.  Ex.  31 94 
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TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS        1491 

Areas. 

Plate,  gross  sectional  area square  inohes..  10.474 

Plate,  net  sectional area do....   4.961 

Plate,  bearing  surface  of  rivets do....    5.518 

Bivete,  shearing  area do....  14.726 


Applied  loads. 

In  gauged  length, 

Bemarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
10.474 
20,948 
31,422 
41,896 
52,870 
62,844 
73,318 
83,792 
0i,268 
104,740 
115,214 
125,688 
136,162 
146,636 
157,110 
167,684 
178,058 
188,532 
199,006 
209,480 
219,954 
230.428 
240,902 
251,376 
261,850 
272,324 
282,798 
293,272 
303,746 
814,220 
324,694 
335,168 
345,642 
352,600 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
83,660 

Inch. 
0. 

—.0001 
—.0001 
.0000 
.0005 
.0028 
.0040 
.0086 
.0098. 
.0110 
.0121 
.0129 
.0187 
.0144 
.0166 
.0174 
.0191 
.0206 
.0222 
.0235 
.0267 
.0811 
.0871 
.0449 
.0549 
.0706 
.0882 
.1043 
.1261 
.15 
.18 
.28 
.28 
.87 

Inch. 
0. 

Initial  load. 
Tensile  strength, 

.0005 

.0102 

•  0141 

.0191 

.0617 

Fractured  plate  along  line  of  riveting. 
Appearance}  silky.    Open  at  edges  ".10  and  ".08. 
Elongation  of  rivet-holes,  ".51,  ".50,  ".50,  ".50,  ".50,  ".49. 
Area  at  fracture  (one  section),  ".90  x  ".47 =.4230  square  inch. 
Contraction,  48.8  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  83,660 

Tension  on  net  section  of  plate do....  71,070 

Compression  on  bearing  sorface  of  rivets do....  63,980 

Shearing  on  rivets '. do....  28,949 

Efficiency  of  joint,  55.7  per  cent. 
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TESTS   OF  IKON,  STEEL,' AND   OTHER  MATERIALS.  1493 

Areas. 

Plate,  gross  sectional  area square  Inches..  1L070 

Plate,  net  sectional  area ~ do....    5.542 

Plate,  bearing  surface  of  rivets do....    5.528 

Rivets,  shearing  area do 11.726 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

11,070 

22,140 

33,210 

44,280 

55,350 

66,420 

77,490 

88,560 

99,630 

110, 700 

121,770 

132,840 

143, 910 

154,980 

166,050 

177,120 

188,190 

199,260 

210,330 

221,400 

232,470 

243,540 

254.610 

265,680 

276,750 

287,820 

298.890 

309,960 

321,030 

332,100 

343,170 

354,240 

365,310 

876,880 

385,000 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
34,780 

Inch. 

0. 

.0000 
.0001 
.0005 
.0011 
.0044 
.0055 
.0064 
.0076 
.0101 
.0133 
.0148 
.0159 
.0170 
.0181 
.0198 
.0211 
.0241 
.0290 
.0343 
.0403 
.0445 
.0530 
.0618 
.0782 
.0890 
.1076 
.1291 
.16 
.18 
.21 
.26 
.30 
.38 
.48 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0010 

• 

•  •<• 

.0091 

.0160 

.0238 

.0648 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".08  each. 
Elongation  of  rivet-holes,  ".53,  ".53,  ".50,  ".47,  "49,  ".52. 
Area  at  fracture  (one  section),  l".06x".51=:.6406  square  inch. 
Contraction,  41.3  per  cent. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,780 

Tension  on  net  section  of  plate » do....  60,470 

Compression  on  bearing  surface  of  rivets do....  69,650 

Shearing  on  rivets do....  26,140 

Efficiency  of  joint,  57.5  per  cent. 
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TESTS   OP   IRON,   STEEL,   AND   OTHER  MATERIALS.       1495 

Areas. 

Plate,  gross  sectional  area square  inch©*.-  1LSI0 

Plate,  net  sectional  area do 5.662 

Plate,  bearing  surface  of  rivets do....    &-648 

Brrets,  shearing  area do....  14.726 


Applied  loads. 

In  ganged  length. 

Beaaarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
11,810 
22,620 
33,930 
45,240 
56,550 
67,860 
79, 170 
90,480 
101,790 
113,100 
124,410 
135, 720 
147, 030 
158,340 
169,650 
180,960 
192,270 
203,580 
214.890 
226,200 
237, 510 
248,820 
260,130 
271,440 
282,750 
294,060 
305,370 
316,680 
327,990 
339,300 
350,610 
361,920 
373,230 
384,540 
392,100 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
1.1,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
34,670 

Inch. 

0. 

.0008 
.0005 
.0008 
.0012 
.0018 
.0028 
.0065 
.0079 
.0090 
.0105 
.0123 
.0135 
.0167 
.0183 
.0205 
.0221 
.0233 
.0250 
.0290 
.0315 
.0430 
.0550 
.0630 
.0720 
.0825 
.1039 
.1250 
.15 
.17 
.21 
.26 
.30 
.37 
.48      . 

Inch. 
0. 

Initial  load. 
Tensile  strength* 

.0008 

.0085 

.0166 

.0246 

.0752 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar,  exeept  one  end  section,  which  was 
granular  in  part,  radiating  from  silky  metal  next  rivet-hole.  Open  at 
edges  ".12  and  ".10. 

Area  at  fracture  (one  section),  l".04x".51=.5304  square  inch. 

Contraction,  43.6  per  cent. 

Elongation  of  rivet-holes,  ".58,  ".55,  ".52,  ".52,  ".53,  ".56. 

Maximum  streu  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,670 

Tension  on  net  section  of  plate do....  69,250 

Compression  on  bearing  surface  of  rirets do —  69,420 

Shearing  on  rivets do 26,620 

Efficiency  of  joint,  57.4  per  cent. 
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tests  of  ieoK,  ste£l,  akd  Other  materials.     146? 


Area*. 

Plate,  gross  sectional  area square  inches..    It 918 

Plate,  net  sectional  area do 6.24* 

Plate,  bearing  surface  of  rivets .*. do....    4.675 

Elveta,  ■hearing  area do —  12.272 


I 


Applied  loads. 


TotaL 


Pound*. 

9,918 

19,836 

29,754 

89,678 

49,599 

69,608 

69,426 

79,344 

89,262 

99,180 

109,098 

119,016 

128,934 

138,853 

148,770 

158,688 

168,606 

178, 524 

188,448 

198,360 

208,278 

218,196 

228,114 

238,032 

247, 950 

257,868 

267,786 

277,704 

287,622 

297,540 

307,458 

317,376 

327,294 

337,213 

347,130 

357,048 

358,500 


Per  square 
inch. 


Pound*. 

1,000 

2,000 

8,000 

4,000 

6.009 

4.009 

7,009 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

30,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

23,000 

29  000 

80,000 

81,000 

32,000 

33,000 

34,000 

35,000 

36,000 

36,120 


In  ganged^  length. 


Elongation. 


Inch. 

0. 

.0001 
.0003 


.0017 


.0109 

.0127 

.0114 

.0169 

.0189 

.0213 

.0230 

.0253 

.0285 

.0323 

.U.77 

.0426 

.0510 

.0665 

.0803 

.0976 

.1142 

.14 

.16 

.18 

.20 

.26 

.27 

.83 

.89 

.61 


Set 


Inch. 

o. 


.0189 


.0343 


Bemarks. 


Initial 


,  ^Tensile  strength. 


Fractrced'plate  along  lino  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  one  edge  ".05. 
Elongation  of  rivet-holes,  ".61,  ".61,  ".63,  ".63,  ".61. 
Area  at  fracture  (one  section),  l".17x".50=.585  square  incb. 
Contraction,  43.1  per  cent. 


Maximum  stress  <m  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch....  86,120 

Tension  on  net  section  of  plate do....  68,380 

Compression  on  bearing  surface  of  rivets* do 76,680 

Shearing  on  rivets do....  29,210 

J&fflciency  of  joint,  59.7  per  cent 
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TEfc/TS  OF   IRON,    STEEL,    AND   OTHER    MATERIALS.        1499 


Artat. 

Plate,  gross  sectional  area square  inches., 

Plate,  not  sectional  area do... 

Plate,  bearing  surface  of  rivets do... 

Rivets,  shearing  area do... 


9.928 
6.209 
4.719 
12.272 


Applied  loads. 

In  ganged  length. 

i 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Remarks. 

Pounds. 
9,928 
19,856 
29,784 
39,712 
49,640 
50,568 
69,496 
79,424 
89,352 
99,280 
109,208 
119,136 
129,064 
138,992 
148,920 
158,848 
168,776 
178,704 
188,632 
198,560 
208,488 
218,416 
228,344 
238,272 
248,200 
258, 128 
268,056 
277,984 
287,912 
297,840 
307,768 
317,696 
327,624 
837,652 
347,480 
357,408 
366,700 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
85,000 
36,000 
86,940 

Inch. 

0. 

.0004 
.0008 
.0010 
.0016 
.0030 
.0090 
.0110 
.0127 
.0139 
.0148 
.0161 
.0177 
.0198 
.0220 
.0235 
.0250 
.0265 
.0278 
.0299 
.0330 
.0370 
.0451 
.0805 
.0787 
.0964 
.1110 
.14 
.15 
.18 
.21 
.25 
.28 
.83 
.87 
.46 
.58 

o. 

Initial  load. 
Tensile  strength. 

.0009 

.0116 

.0190 

.0215 

.0685 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Opeu  at  edges  ".12  and  ".05. 

Elongation  of  rivet-holes,  ".57,  ".57,  ".57,  ".58,  ".57. 

Area  at  fracture  (one  section),  l".16x".52=.6032  square  inch. 

Contraction,  41.8  per  cent. 

Maximum  $tre$$  on  joint. 

Tension  on  g~iss  section  of  plate pounds  per  square  ineh..  36,940 

Tension  on  net  section  of  plate — do....  70, 409 

Compression  on  hearing  surface  of  rivets do....  77,710 

Shearing  on  rivets do....  .29,880 

Efficiency  of  joint,  61.1  per  cent. 
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TESTS   OK   IRON,  STEEL,  AND   OTHEB   MATERIALS. 


1501 


Areas. 

Plate,  gross  sectional  area square  inches..  10.828 

Plate,  not  sectional  area do 6.640 

Plato,  bearing  surface  of  rivets do 4.688 

Rivets,  shearing  area do....  12.272 


Applied  loads. 

In  ganged  length. 

Kcmarts. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

10,328 

20,656 

30,984 

41,312 

51,640 

61,968 

72,298 

82,624 

32,052 

103,280 

113,608 

123,936 

134,264 

144,592 

154,920 

165,248 

175,676 

185,904 

196.232 

206,560 

216,888 

227, 216 

237,644 

247,872 

258,200 

268,528 

278,856 

289,184 

299,512 

309,840 

320,168 

330,496 

340,824 

348,400 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

82,000 

33,000 

83,730 

Inch. 

0. 

.0002 
.0005 
.0008 
.0017 
.0057 
.0080 
.0106 
.0122 
.0136 
.0147 
.0167 
.0187 
.0308 
.0227 
.0262 
.0291 
.0334 
.0378 
.0461 
.0567 
.0672 
.0786 
.0905 
.1086 
.14 
.16 
.19 
.22 
.26 
.31 
.37 
.45 
.58 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0014 

.0115 

.0188 

.0392 

.0968 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".15  and  'M0. 

Elongation  of  rivet-holes,  ".73,  ".71,  ".71,  ".71,  ".78. 

Area  at  fracture  (one  section),  l".22x".44=.5366  square  inch. 

Contraction,  52.3  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  88,730 

Tension  on  net  section  of  plate do....  61,770 

Compression  on  bearing  surface  of  rivets do....  74,820 

Shearing  on  rivets • do.s..  28,890 

Efficiency  of  joint,  57.0  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1503 


Areas, 

Plate,  gross  sectional  area square  inohes..  10.605 

Plate,  net  sectional  area do —    6,730 

Plate,  bearing  surface  of  i  ivoto do 4.776 

Rivet*,  shearing  area do —  12.272 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

10,606 

21,010 

31,615 

42,020 

52,626 

63,030 

73,585 

84,040 

04,546 

105,050 

115,555 

126,060 

136,565 

147,070 

157,675 

168.080 

178,586 

180.090 

190,505 

210, 100 

220,606 

231,110 

241,615 

252.120 

262,626 

273,130 

283,635 

204,140 

804,045 

315, 150 

325,655 

336,160 

346,665 

357, 170 

367,675 

370,400 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

36,000 

27,000 

28,000 

20,000 

80,000 

31,000 

82,000 

83,000 

84,000 

85,000 

85,260 

Inch. 

0. 

.0004 
.0008 
.0011 
.0015 
.0073 
.0003 
.0101 
.0145 
.0165 
.0193 
.0213 
.0228 
.0243 
.0258 
.0297 
.0338 
.0360 
.0395 
.0464 
.0545 
.0637 
.0762 
.0890 
.1051 
.11 
.14 
.10 
.10 
.23 
.27 
.31 
.37 
.44    • 
.55 
.61 

Inch.    ■ 
0. 

Initial  load. 
Tensile  strength. 

.0000 

."Diss 

.0241 

.0383 

.0938 

f 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  ".30  aud  ".20. 

Elongation  of  rivet-holes,  ".71,  ".68,  ".64,  ".66,  ".67. 

Area  at  fracture  (one  section),  l".26x".51=.6426  square  inch. 

Contraction,  43.9  per  cent. 

Maximum  stress  on  joint. 

Te  «ion  on  gross  section  of  plate pounds  per  square  inch..  86,260 

T-  isionon  net  section  of  plate do....  64,640 

Compression  on  bearing  sorface  of  rivets do....  7*4570 

Shearing  on  rivets do....  80,100 

Efficiency  of  joint,  60. 7  per  cent 
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TESTS   OF   IKON,    STEEL,    AND   OTHER   MATERIALS.        1505 

Areas. 

Plate,  gross  sectional  area square  inches..  10.929 

Plate,  net  sectional  area do 6.179 

Plate,  bearing  surface  of  rivets do....    4.750 

Itt  rets,  shearing  area. do....  12.272 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 

inch. 

Blongation. 

Set 

Pound*. 

10,920 

21.858 

32,787 

43.716 

64,645 

65,574 

76.503 

87,432 

98,361 

109,290 

120,219 

131, 148 

142,077 

153,006 

163,935 

174,  H6* 

185,793 

198,722 

207,651 

218,580 

220,509 

240,436 

251.367 

262.298 

273, 225 

284,104 

295,083 

306,012 

316, 941 

327, 870 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

30,900 

34,000 

35,000 

36,000 

87,000 

37,930 

Inch. 
0. 

.0002 
.0002 
.0001 
.0046 
.0078 
.0098 
.0110 
.0126 
.0183 
.0150 
.0159 
.0182 
.0194 
.0209 
.0222 
.0242 
.0263 
.0283 
.0308 
.0382 
.0493 
.0618 
.0750 
.0890 
.1058 
.1225 
.16 
.19 
.21 
.20 
.29 
.35 
.39 
.40 
.54 
.63 
.86 

0. 

Initial  load. 
Tensile  strength. 

.0061 

.0131 

.0198 

.0261 

.0817 

338,799 

349,728 

300,657 

371,586 

382,515 

303,444 
404,373 

414,500 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".15  and  ".12. 

Area  at  fracture  (one  section),  l".39x".62=:.7228  square  inch. 

Contraction,  41.4  per  cent. 

Elongation  of  rivet-holes,  ".70,  ".72,  "76,  ".86,  ".86. 

Maximum  stress  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  87,930 

Tension  on  net  seotion  of  plate do 67,080 

Compression  on  bearing  surface  of  rivets .....do....  87,260 

Shearing  on  rivets do....  86,220 

Efficiency  of  joint,  62.7  per  cent. 

H.  Ex.  31 95 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


1507 


Areas. 

Plato,  gross  sectional  area square  inches..  10.736 

Plate,  net  sectional  area do 6.072 

Plate,  bearing  surface  of  rivets do....  4.663 

Kivets,  shearing  area do....  12.272 


Applied  loads. 

In  ganged  length. 

"RjflifflTW- 

Total. 

Pound*. 
10, 735 
21, 470 
32,  205 
42,040 
53,675 
04.410 
75.145 
85.880 
06,615 
107,350 
118,085 
128,820 
130,565 
150,200 
161.025 
171, 760 
1K2.405 
103,230 
'  203,065 

Per  square 
inch. 

Elongation. 

8et. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23.0C0 
24,000 
25,000 
£6,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
37,600 
38,720 

Inch. 

0. 

—.0001 

-.0001 
.0000 
.0003 
.0021 
.0036 
.0080 
.0106 
.0120 
.0136 
.0144 
.0156 
.0166 
.0183 
.0200 
.0221 
.0251 
.0264 
.0272 
.0308 
.0341 
.0412 
.0556 
.0736 
.0808 
.1044 
.14 
.16 
.18 
.24 
.26 
.20 
.34 
.30 
.46 
.56 
.62 
.85 

Inch. 
0. 

Initialload. 
Tensile  strength. 

.0001 

.0113 

.0153 

1  214, 7«0 
225, 435 
236, 170 
246.005 
257,640 
268,375 
270, 110 
280,845 
300,580 
311,315 
322,050 
332,785 
343,520 
354,255 
364,000 
375,725 
886,460 
307,105 
403,600 
415,700 

.0226 

.0648 

Fractured  plate  along  line  of  rivetiug. 

Appearance,  silky,  lamellar.    Open  at  edges  ".25  and  'M0. 

Elongation  of  rivet-holes,  ".80,  ".78,  ".75,  ".75,  ".73. 

Area  at  fracture  (one  section),  l".42x".51ac.7242  square  incb. 

Contraction,  40.2  per  cent. 

Maximum  $tree$  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inoh..  38,720 

Tension  on  net  section  of  plate do....  68,460 

Compression  on  bearing  surface  of  riveta do....  80,150 

Shearing  on  rivets P.do....  32,870 

JSffloienoY  of  Joint,  64.0  per  oent 
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TESTS  OP  IRON,   STEtiL,   AKD   OTHER  MATERIALS.        1509 


Areas. 

Plato,  gross  sectional  aroa square  inches..  11.205 

Plato,  net  sectional  area do....    6.524 

Plate,  bearing  surface  of  rivets do —    4.681 

Rivets,  shearing  area do 12.272 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

11,205 

22,410 

33,615 

44,820 

56,025 

67.230 

78,435 

89,640 

100,845 

112,050 

123,255 

134,460 

145,665 

156,870 

168,075 

179,280 

190,485 

201,690 

212,895 

224,100 

235,305 

246, 510 

257,715 

268,920 

280,125 

291.330 

302,535 

313, 740 

324,945 

336,150 

347, 355 

358,560 

369,765 

380,970 

393,175 

403,380 

409,300 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36,000 

36,530 

Inch. 

0. 

.0000 
.0001 
.0005 
.0018 
.0027 
.0042 
.0077 
.0107 
.0137 
.0167 
.0182 
.0194 
.0208 
.0227 
.0244 
.0266 
.0288 
.0315 
.0357 
.0388 
.0544 
.0685 
.0805 
.0977 
.1163 
.1350 
.16 
.19 
.22 
.27 
.31 
.37 
.42 
.45 
.63 
.78 

0. 

Initial  load. 
Tensile  strength. 

.0010 

.0113 

.0177 

.0277 

.0851 

Fractured  plate  along  line  of  riveting. 

Appearance,  five  fractured  sections  silky,  one  section  grannlar. 

A  sharp  report  preceded  the  final  fracture  of  the  plate,  attributed  to 
the  rupture  of  the  granular  section. 

Area  at  fracture:  One  silky  section,  l".52x/;.48=.7296  square  inch; 
contraction,  44.3  per  cent.  One  granular  section,  l,/.62x/'.57=.9234 
square  inch ;  contraction,  29.5  per  cent 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate .'. pounds  per  square  inch..  36,530 

Tension  on  net  section  of  plate do....  62,740 

Compression  on  bearing  surface  of  rivets do....  87,440 

Shearing  on  rivets m do....  30,610 

Efficiency  of  Joint,  65.8  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1511 

Areas, 

Plate,  gross  sectional  area square  inohes..  11.108 

Plata,  net  sectional  area do....    §.477 

Plate,  bearing  surface  of  rivets do....    4.631 

Kivets,  shearing  area do....  12.272 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

rounds. 
11.108 
22. 216 
33.324 
44,432 
55,540 
66,648 
77,766 
88.864 
99,972 
111,080 
122.188 
133,296 
144,404 
155. 512 
166. 620 
177, 728 
188, 836 
199.944 
211.052 
222.160 
233,268 
244,376 
255,484 
266,592 
277,700 
288,808 
299.916 
311,024 
322, 132 
333,240 
344. 348 
355, 456 
366,564 
377, 672 
388,780 

:rk»,888 

410.996 
422,104 
430,300 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32,000 
83,000 
34.000 
35,000 
38, 000 
37,000 
38,000 
38.740 

Inek. 

0. 

0. 

.0002 
.0013 
.0020 
.0030 
.0086 
.0100 
.0132 
.0152 
.0184 
.0200 
.0215 
.0238 
.0252 
.0260 
t0288 
.0303 
.0320 
.0340 
.0430 
.0532 
.0610 
.0721 
.0867 
.1060 
.1208 
.16 
.17 
.20 
.24 
.28 
.32 
.28 
.44 
.49 
.57 
.68 
.76 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0020 

.0148 

.0221 

.0290 

"0727"" 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".37  each. 

Maximum  $tre$$  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  88,740 

Tension  on  net  section  of  plate do....  66,440 

Compression  on  bearing  surface  of  rivets do....  92,920 

Shearing  on  rivets do....  25,060 

Efficiency  of  Joint,  64.1  per  cent. 
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TESTS  OF  IKON,   STEEL,   AND  OTHER  MATERIALS.        15 13 

Areas. 

Plate,  gross  section*!  area square  inches..  9.465 

Plate,  net  sectional  area do....  5.685 

Plate,  bearing  surface  of  rivets....!. -. do 3.780 

Rivets,  shearing  area do —  9.818 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundi. 

9,465 

18,930 

28,395 

87,860 

47,825 

56,790 

66,255 

75,720 

85,185 

94,659 

104. 115 

113,580 

123,045 

132,510 

141, 975 

151,440 

160,905 

170, 370 

179,835 

189,300 

198,765 

208,230 

217,695 

227,160 

236,625 

246,099 

255,566 

21*6,020 

274.486 

283,950 

293,415 

302,880 

312, 345 

321, 810 

831,275 

340,740 

350,205 

354,500 

Poundf. 

1.000  . 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31,000 

32,000 

83,000 

34,000 

35,000 

86,000 

.87,000 

87,560 

Inch. 

0. 

.0007 
.0085 
.0062 
.0088 
.0144 
.0169 
.0182 
.0196 
.0207 
.0228 
.0238 
.0251 
.0265 
.0281 
.0299 
.0315 
.0334 
.0359 
.0411 
.0486 
.0600 
.0785 
.0984 
.1180 
.15 
.17 
.19 
.22 
.28 
.82 
.38 
.43 
.50 
.69 
.68 
.80 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0072 

.0166 

.0216 

.6314 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".49,  ".47,  ".47,  ".47. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  37,500 

Tension  on  net  section  of  plate do....  62,360 

Compression  on  bearing  surface  of  rivets do....  93,780 

Shearing  on  rivets % do....  36,110 

Efficiency  of  joint,  63.6  per  cent. 
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TESTS   OF   IRON,   STEEL,   AND   OTHEB  MATERIALS.        1515 

Arm. 

Plate,  gross  sectional  area .... square  inches..  9.277 

Plate,  net  sectional  area do....  5.672 

Plate,  bearing  surface  of  rivets — do....  8.706 

Bireta,  shearing  area do....  9.818 

[Steel  rivets.] 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

9,277 

18,554 

27,831 

37,108 

46,385 

55,662 

64,939 

74,216 

83,493 

92,770 

102,047 

111.324 

120,601 

129,878 

139,155 

148,432 

157, 709 

166.986 

176,263 

185,549 

194,817 

204.094 

213.371 

222.648 

231.925 

241,202 

250,479 

259.766 

269,033 

278,810 

287.587 

286.864 

306,141 

315, 418 

324,695 

333,972 

343,249 

352,526 

361,803 

Pounds. 

1,000 

2.000 

3,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82.000 

83,000 

84,000 

86,000 

86,000 

37,000 

88,000 

89,000 

Inch. 

0. 

.0005 
.0007 
.0010 
.0013 
.0021 
.0043 
.0061 
.0059 
.0084 
.0098 
.0110 
.0122 
.0135 
.0151 
.0171 
.0181 
.0195 
.0209 
.0220 
.0231 
.0251 
.0281 
.0821 
.0375 
.0681 
.0654 
.0814 
.0961 
.1116 
.1323 
.15 
.17 
.21 
.25 
.80 
.86 
.46 
.60 

'     Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0008 

.0068 

.0124 

.0171 

.0317 

Fractured  plate  along  line  of  riveting. 

Near  approach  to  tearing  out  plate  in  front  of  rivet  at  one  section. 

Appearance,  silky,  slightly  lamellar. 

Area  at  fracture  (one  section),  l".64x".48s=.7872  square  inch. 

Contraction,  43.3  per  cent* 

Elongation  of  rivet-holes,  ".75,  ".82,  ".82,  ".68. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate • pounds  per  square  inch..  89,000 

Tension  on  net  section  of  plate do....  64,930 

Compression  on  bearing  surface  of  rivets do....  97,650 

Shearing  on  rivets do....  86,850 

Efficiency  of  Joint,  66. 1  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1517 


Areas, 

Plate,  gross  sectional  area square  inches..  9.934 

Vlate,  net  sectioonal  area do....  6.119 

Plate,  bearing  surface  of  rivets do....  3.811 

Rivets,  shearing  aroa do....  9.818 

[Steel  rivets.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Inch, 
0. 

Pound*. 

9.9J4 

19,868 

29,802 

39,736 

49,670 

69,604 

69,638 

79,472 

89,406 

99,340 

109. 274 

119, 208 

129,142 

139,076 

149,010 

158.944 

168.878 

178, 812 

188,746 

198,680 

208,614 

218,548 

228,482 

238.416 

248,350 

258,284 

268,218 

278, 152 

288,086 

298,020 

307,954 

317,888 

327,822 

337,756 

347,690 

357,624 

367,558 

373,500 

Poundt, 

1,000 

2.000 

8.000 

4,000 

6,000 

6,000 

7.000 

8.000 

9,000 

10,000 

1*1,000 

12,000 

13,000 

24,000 

15.000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

32,000 

33,000 

84,000 

85,000 

86,000 

37.000 

37,600 

Inch, 

0. 

.0000 
.0004 
.0007 
.0016 
.0027 
.0036 
.0046  • 
.0074 
.0104 
.0127 
.0140 
.0146 
.0155 
.0165 
.0182 
.0200 
.0326 
.0270 
.0309 
.0354 
.0435 
.0550 
.0696 
.0828 
.0996 
.1166 
.1350 
.16 
.18 
.22 
.24 
.29 
.34 
.41 
.50 
.65 
.84 

Initial  load. 

Tensile  strength.                                   • 

.0013 

.0085 

.0129 

.0266 

.0749 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  L//.71x".49=.8379  square  inch. 

Contraction,  45.4  per  cent. 

Elongation  of  rivet-holes,  J  ".22, 1".05,  ".98,  ".83. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch 

Tension  on  net  section  of  plate do.. 

Compression  on  bearing  surface  of  rivets do.. 

Shearing  on  rivets 1 do.. 

Efficiency  of  joint,  63.7  per  < 


.  87,600 
.  61,040 
.  97,900 
,88,040 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.         1519 


Areas.    ' 

Plato,  grow  sectional  area square  inohes..  9.348 

Plate,  net  sectional  area '. do....  5.758 

Plate,  bearing  surface  of  rivets do 3.590 

Rivets,  shearing  area '. do 9.818 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
9.348 
18.696 
28,044 
37,392 
46.740 
56,088 
65,436 
74,784 
84,132 
93,480 
102,828 
112, 176 
121,524 
130,872 
140,220 
149,568 
158,016 
168,264 
177,612 
186,960 
196,308 
206,656 
215,004 
224,352 
233,700 
243,048 
252,396 
261, 744 
271,092 
280,440 
289,788 
299,136 
308.484 
817,832 
327,180 
336.528 

Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 

Inch. 

0. 

.0005 
.0020 
.0039 
.0097 
.0128 
.0187 
.0156 
.0167 
.0180 
.0212 
.0234 
.0262 
.0272 
.0289 
.0314 
.0388 
.0361 
.0392 
.0439 
.0642 
.0662 
.0862 
.1000 
.1266 
.15 
.18 
.20 
.24 
.27 
.33 
.37 
.45 
.53 
.61 
.74 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0095 

.0159 

.0281 

.0855 

.1154 

Sheared  the  rivets. 
Elongation  of  rivet-holes, 


'.45,  ".50,  ".64,  ".68. 


Maximum  atrc$$  on  joint. 

Tension  on  gross  section  of  plate - pounds  per  square  inch..  36,000 

Tension  on  net  section  of  plate • do....  58,440 

Compression  on  bearing  surface  of  rivets - do....  98,740 

Shearing  on  rivets do....  84,280 

Efficiency  of  Joint,  61.0  per  cent. 
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TESTS    OF   IKON,    STEEL,    AND   OTUEE   MATERIALS.        1521 

Area*. 

Plate,  groan  sectional  area square  inches..  10.032 

Plate,  not  sectional  area do....    6.322 

Plate,  bearing  surface  of  rivet** do 3.710 

Kivets.  shearing  area do....    9.818 

[Steel  rivots.] 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 

10,032 

20,064 

30.096 

40,128 

SO.  100 

60,102 

70, 224 

80.256 

00,288 

100,  3V0 

110,352 

120,384 

130, 416 

140,448 

150,480 

160,512 

170,544 

180,  576 

100,608 

200,640 

210, 672 

220,704 

230,736 

240,768 

250,800 

260,832 

270,864 

280,806 

290,928 

300,900 

310,992 

321,024 

331,  Ott 

341, 088 

351,120 

361, 152 

371,184 

381,  216 

391,248 

401,280 

401, 700 


Per  square 


inX™  Elongation.        Set. 


I'oundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000. 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36,000 

37,000 

38.000 

39.000 

40,000 

40,040 


Inch. 

0. 

.0005 
.0008 
.0013 
.0017 
.0029 
.0056 
.0066 
.0077 
.0088 
.0100 
.0113 
.0119 
.0132 
.0143 
.0163 
.0186 
.0206 
.0228 
.0256 
.0304 
.0351 
.0426 
.0550 
.0676 
.0804 
.0976 
.1111 
.13 
.16 
.19 
.21 
.25 
.28 
.31 
.38 
.47 
.53 


Inch. 
0.  . 


.0011 


.0074 


.0106 


.0196 


.0596 


Remarks. 


Initial  load. 


Tensile  strength 


Fractured  throe  sections,  and  tore  out  plate  at  two  sections. 

End  section,  silky,  slightly  lamellar;  second  section,  grauular,  radi- 
ating from  silky  metal  immediately  at  side  of  outside  rivet-hole.  This 
granular  section  fractured  about  J"  in  front  of  center  Hue  of  rivet-holes. 

Elongation  of  rivet-holes,  ".DO,  ".92,  ".98. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do — 

Shearing  on  rivets do  — 

Efficiency  of  joint,  67.7  per  cent. 

H.  Ex.  31 96 


40.040 
03.  510 
108,  270 
40, 010 
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TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS.        1523 

Areas. 

Plate,  groan  sectional  area nquaro  inches..  10.187 

Plate,  n«t  sectional  area do....    6  417 

Plate,  bearing  surface  of  rivets """"do  3  770 

Kivets,  shearing  area do.;;;    9;818 

[Steel  rivets.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  miliar© 
inch. 

JClougatiou. 

Set 

Pound*. 
10, 187 
20,374 
30,561 
40. 748 
50,935 
61, 122 
71,309 
81,496 
91,683 
101, 870 
112,057 
122,244 
132,431 
142,618 
152,805 
162,992 
173, 179 
183,306 
193,553 
203.  740 
213, 927 
224, 114 
234,301 
244,488 
254,675 
264,863 
275, 049 
285,236 
295,423 
305, 610 
315,797 
325,984 
336,171 
346,358 
356, 545 
366,732 
376. 919 
387,106 
397,293 
404,600 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

39,720 

Inch. 

0. 

.0001 
.0004 
.0007 
.0009 
.0012 
.0066 
.0083 
.0094 
.0103  - 
.0120 
.0130 
.01U 
.0153 
.0163 
.0173 
.0188 
.0208 
.0235 
.0261 
.0293 
.0328 
.0373 
.0455 
.0638 
.0730 
.0855 
.1022 
.1185 
.1405 
.15 
.18 
.21 
.25 
.29 
.36 
.44 
.54 
.67 
.85 

Inch. 
0. 

Initial  load. 

* 

Tensile  strength. 

.0004 

.0082 

.0147 

.0222 

.0528 

Tore  out  plate  iu  front  of  rivet-holes. 
Elongation  of  rivet  boles,  1".01,  ".85, 1".05,  ".85. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surfkoeof  rivets do... 

Shearing  on  rivets do... 

Efficiency  of  Joint,  67.3  per  oent. 


39, 720 

63, 050 

107, 320 

41, 210 


1526         TESTS    OP    IRON,  STEEL,  AND    OTHER    MATERIALS. 

TABULATION  OF  SINGLE- 


STKEL  PLATE. 


Shoot  letters. 

• 

Stylo  of  joint. 

6 
'A 

Plato. 

Govern. 

\          } 

1390 
1397 

R 
It 

R 
R 

R 
R 

oooooo 

* 

1 

I 

f      ) 

[ 

\          } 

1390 

R 
K 

R 
R 

R 
R 

r-         fu%m      /-* 

2399      jioa 

{           \ 

R 
It 

R 

R 
T 

\ 

/ 

1400 
1401 

OOOOOO 

'? 

* 

c-        iar       -* 

* 

\ 

\ 

\          1 

1402 
1403 

R 
R 

R 
It 

R 
R 

OOOOOO 

I 

\ 

\           } 

1404 
1405 

R 
R 

R 

S 

R 

S 

( 
t 

OOOOOO 

*   • 

1 

\ 

Nominal  thick- 


Plate. 


Inch. 


COVCl  K. 


Size  of 

rivets  and 

holes. 


Inch. 


Inch. 


\h  and  J 
H  aurt  * 


51  and  J 

li  and  J 


i?.  and  2 


Actual 
thick- 

neM  of 
plate. 


/nrA. 


.44*1 


.481 
.48.: 


.4f« 

.  4* :.I 


}.*  and  5 
12  »ud  | 


13  and! 


.481  I 
.486 


.48C 

.487 


TE8T8   OP   IRON,  STEEL,  AND    OTHER   MATERIALS.         1527 
RIVETED  BUTT  JOINTS. 


STEEL  PLATE. 


Sectional  area  of 
plate. 

Gross. 

NH.     < 

•S*7  inch. 

8q  tuck. 

r>.  or.  1 

5.062 

2.886 
2.0O4 

5.446 
6.439 

3.267 
3.266 

5.842 
5.706 

3.6^5 
3.622 

5.416 
6.477 

2.891 
2.926 

5.832 
5.854 

3.281 
3.297 

Bearing 
Hiirfaco 
of  rivets. 


f.  inch. 


2.165 
2.178 


Shearing 
area  of 
rivet  h. 


S»j.  inch 


5.301 
6.301 


2.178 
2.173 


2.187 
2.174 


2.525 
5.551 


Tensile 
.strength 
of  plate 

per 
square 
inch. 


5.301 
5.301 


5.301 
5.301 


Pounds. 


57,180 
57,180 


57.180 
57,180 


57,180 
57,180 


Maximum  stress  on  joint  per  sqnare 
inch. 


Tension 
on  gross 
section 
of  piate. 


Pounds.  Pounds. 


37, 750 
38,1*0 


4)6.070 
68,9»0 


45,560 
39,260 


r*,960 

6&,400 


37,000 
39,420 


7.216 
7.216 


2. 551 
2.567 


7.216 
7.216 


57,180 
57,180 


57,180 
57.180 


36,890 
38,250 


37,910 
43,730 


Tension 
on  net 
section 

of  plate. 


Com- 
pression 
on  bear- 
ing sur- 
face of 
rivets. 


Pounds. 


88,080 
90,060 


59,140 
63,OSO 


•9,1  lO 


•7,380 
77,650 


Effi- 
Shearing  ot.Join> 

rivets. 


113,980 
98,290 


98,830 
105, 100 


79,130 
81,730 


Pounds.    Per  ct 


35,970 
37,370 


46,820 
40,990 


40,770 
43,100 


27,690 
29,030 


86,670 
100, 120 


30,640 
35,480 


66.1 
68.1 


Temper 
ature 
of  joint 
in  de- 
grees 
Fahren- 
heit. 


200 


79.6 
68.6 


64.7 
68.9 


64.5 
66.9 


66.3 
76.4 


300 


850 


250 


309 


152S         TESTS    OF    IRON,  STEEL,   AND    OTHER    MATERIALS. 

TABULATION  OF  SINGLE- 
STEKL  PLATE-Continnwl. 


Slioot  letter*. 

1 

Nomina 
n« 

Plato. 

1  thick- 
Covora. 

Si  so  of 

rivets  ami 

hole*. 

1 

« 

o 
© 
'A 

Plate. 

Covora, 

Stylo  of  joint. 

Artnal 
thick-  I 
neaa of 
plat*. 

! 

i 
i 

• 

/iwa. 

/nra 

Inch. 

Inch     ' 

\           ) 

]  106  !     s 
J4U7         8 

S 

s 

s 

s 

QOOOOO 

t 
1 

t 

• 

s 
1« 

Ft 
1(1 

.470 
.471 

| 

( 

\ 

\-          } 

i 

140K 
1  KKI 

T 
T 

a- 

a 

t 

1 

t 

ft 

13  and  j 
13  and  j 

.  4H»  j 
.482 

1 

1                    / 
1108                M09 

\ 

/ 

1410 
1411 

T 
T 

0 

() 

o 
o 

i 

> 

\ 

i 

i'ii 

*.>nd  I 
13  and   | 

.4*1 

I 

\           } 

. 

1412 
141.1 

R 
It 

R 
R 

R 
R 

ooooocr 

t 

6 

15  and  1 
IS  audi 

4K«   | 
.481   | 

r     \ 

1 

1 

\           } 

i 

1414 
14ir» 

S 
S 

8 

s 

s 

8 

oooooo 

i 

ft 

[Sondl 
Uandl 

i 

.472  , 
.46* 

t 

TESTS    OF    IRON,   STEEL,  AND    OTttEft    MATERIALS.         1520 


RIVETED  BUTT  JOINTS— Coniinnod. 

STEEL  PLATE— Continued. 


Sectional  area  of 
plate. 


OroKB. 


Sq.  inch. 


5.997 
6.010 


6.  r«i 

0.512 


Not 


8q.  inch. 


3.529 
3.537 


4.010 
3.982 


0.859 
H.  !>I6  ' 


4.334 
4.  370 


i.  813 
..  772 


6.023 

5. 967 


2.909 
2.  886 


3.191 
3. 159 


Bearing 
Rurfneo 
of  ri  vote. 


q.  inch. 


2.468 
2.473 


2.  551 
2. 530 


2,904 
2.M86 


2.832 
2.808 


Shearing 

VkTVM  of 

rivet*. 


Sq.ineh. 


7.216 
7216 


7.  M6 
7.216 


.216 
.  216 


9.496 
9.425 


9.  425 
9.425 


Tewrile 
ntrongth 
of  plate 

per 
ftquaro 
iitoU. 


Pound*. 


59,  050 
59, 050 


Maximum  strew  on  joint  per  square 
inch. 


Tension 
on  £ro8A 
Miction 


Tonxinn 
on  net 
section 


of  plate,   of  plate. 


Pounds.  >  Pounds. 


44,790   76,11© 
39,210  <Mt,<j;to 


60,  OiK)       39.  K50   6.1.9 1 0 
60,000  !     46,610    76,240 


no,  noo 
60, ooo 


.-#7. 1R0 
57,  180 


59, 0.10 
59, 050 


45,  300 
40,  050 


35,  920 
34,  390 


35,000 
40,  250 


71,690 
63,  390 


71,77© 
6N,7MO 


66.090 

?<ft,o:io 


Com-    !  Effi- 

rivets,  j 

I 


Pounds. '  Pounds. 


108,  KM)  i    37,220 
95,310  |     32,660 


102,500  |     80,230 
119,  UHO  ,49,< 


Per  et. 


76.0 
66.3 


66.4 
77.6 


123,  OfiO 
10*,  800 


71,900 
68,780 


71. 430 
85,540 


4.1,<HM»       75. 5 
:iN,5.'|0       66. 7 


22,150 
21,060 


22,360 
25,480 


62  I 
60. 


59.2 
68.1 


Temfrer- 
at  urn 

of  joint 
inde- 

grWM 

Fahren- 
heit. 


400 


30C 


1530       TtiSTS  OP  iRotf,  sYeeL,  and  other  MATERIALS. 

TABULATION  OF  SINGLE* 


STEEL  PLATE— Continued. 


Sheet  letter*. 

o 

Pleie.       Covers. 

I 
1 

i 
i 

-  — 

1416 
1417 

S 
T 

8 

Q 

11 

1419 

T 

o 

o 

Style  of  Joint. 


\ 


i 


/ 


St"  pitch. 

8 "   h>o-o-oo-ol 

jay 


\ 


Hit  *      T 


o       o   • 


i4»  ■    r 
i4ri  i    r 


) 


Nominal  thick- 


Plate. 


/«dL 


-\,  "^  "V   v/"V 


p. 


If??       s         s         s 
1423         S  S  S 


1424  '      T 
14^         T 


} 


"\ 


isr -* 


\ 


\ 


>c?4oc- 


+ — i^ 


J*aa         :uai 


*ry     /    - 


i    fT& 


i       *; 


Sis*  of 

ri veto and 

holes. 


Jnrh. 


A  WlwmAX 


\     U  and  I 


A     Jfandl 

A        '   •   .nil  I 


Actual 
thick    ; 
Dene  of 
plate.   . 


Inch~ 


.4CS 


.4*1 


.47** 

.4X3 


-44* 

.47.; 


A    1!  »*«  l 

A      U«Hll 


-4*4 

.4*3 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1531 


1UVETED  BITTT  JOINTS-Continned. 

STEEL  PLATE— Continued. 


Sectional  area  of 
plate. 


G  ro*»s. 


Not. 


Hearing 
surface 
of  rivets. 


'.  inch.  Sq.inch. 


6.327 
6.5J2 


6.859 
0.883 


7. 101 
7.  245 


C.167 
6. 220 


Q.G60 
6.032 


3.  519 
3.620 


3.973 
3.091 


4.320 
4.347 


3.822 
3.  855 


4.240 
4.217 


Shearing 
area  oi 
rivet*. 


Sq.  inch. 


2.808 
2.892 


2.886 
2.89*2 


L871 

:.  Bi«8 


2.315 
2.365 


2.420 
2.41ft 


Tensile 
strength 
of  plate 

.per 
square 

inch. 


Sq.  inch. 


9.  425 
9.420 


9.  425 
9. 125 


9.425 
9. 425 


7.854 
7.854 


7.864 

7.854 


Pounds. 


59,050 
60,00(1 


60,000 
60,000 


58,000 
58,000 


59, 050 
59, 050 


60,000 
60,000 


Maximum  stress  on  joint  per  square 
inch. 


Tension  Tension 
on  net 
section 


on  gross 
section 
of  plate. 


Pounds. 


34,660 
36,950 


of  plate. 


Pounds. 


66,4SO 


43,710 
38,720 


7.?,4«o 

«6,770 


44,840 
88,  740 


39,730 
45,  420 


48, 950 
40,600 


74,4*7© 
64,37* 


04.110 
7:t,*30 


7<l.«HM> 
4i:i,H«0 


Com- 
prenslon 
on  bear- 
ing sur- 
face of 
rivets. 


Pounds. 


78,090 
83, 220 


Shearing 

on 

rivets. 


103,880 
92,150 


112.250 
96,850 


104,490 
110,460 


137, 110 
111,490 


Eftl. 
ciency 
of  joint 


Poitnd*. 


23,160 
25, 530 


31,810 
28,270 


34,230 
29,78(1 


31,200 
I5,N44> 


41,JHO 

34,280 


PrrcL 


60.3 
61.5 


72.8 
64.5 


77.3 
66.9 


67.2 
76.9 


81.5 
67.6 


Temper- 
ature 

of  joint 
in  de- 
gree* 

Fahren- 
heit. 


200 


(*) 


<t> 


400 


(i) 


'  Strained  while  at  the  temperatnre  of  400°  Fahr.  and  allowed  to  cool  lieforo.  rupture. 
I  Strained  while  at  the  teui]>eraMire  of  5<»0">  Fahr.  and  allowed  to  cool  Hefm-e  rupture. 
t  Strained  while  at  the  temperature  of  TrfHP  Fahr.,  thru  cooled  to  1503  Fahr.  and  ruptured. 


1530      tests  op  iftotf,  sTekl,  and  other  materials. 

TABULATION  OF  SINGLE- 


STEEL  PLATE— Continued. 


Sheet  letters. 

s 

Plat*. 

Covers. 

*¥4 

o 

6 

fc 

141 « 

S 

a 

Q 

1417 

T 

Q 

1418 

T 

0 

o 

1419 

T 

• 

() 

0 

t 

1420 

IT 

p 

p 

1421 

XT 

p 

p. 

1422 

S 

s 

s 

1423 

s 

s 

s 

1424' 

T 

0 

0   ' 

1425 

T 

0 

o 

Stylo  of  joint. 


} 


SWpitch. 

lOOOOOOl 


13W 


\  } 

OOO0O-O 


ii  vr 


(         \ 

\  7 

oooooo \ 


{ 


[ 


\ 


6/5^>o 


1432 


I 


Nominal  thick- 

ness. 

SlRC  Of 

rivets  and 
holes. 

Plate. 

Covers. 

Inch. 

Inch. 

Inch. 

* 

ft 

r. 
10 

JSandl 
Uandl 

4 

r. 

ft 

Jgandl 
Ijjnndl 

* 

* 

JRftDdl 

{i and  1 

\ 

I 

Uandl 
U  and  1 

\ 

* 

Hand  1 
\l  and  1 

Actual 
thick- 
ness of 
plate. 


Inch. 


.4CS 
.482 


.481 
.482 


.479 
.483  , 


.469  , 
.47J  | 


.484 

.483 


TESTS    OP    IRON,    STEEL,    AND   OTHER   MATE&IAL8.        1531 


1UVETED  BUTT  JOINTS -Con  tinned. 

STEEL  PLATE— Con  tinned. 


Sectional  area  of 
plate. 


(J  ron«. 


Sq.  inch 


0.327 
a  012 


6.  85ft 
6.  883 


7. 104 
7.  245 


6.167 
6. 220 


acce 

6.032 


N*t. 


Tearing 
surface 
of  rivet*. 


Sq.inch.  Sq.ineh.  Sq.ineh 


3.  519 
3.020 


3.973 
3.091 


4.320 
4. 347 


3.822 
3.855 


4.240 
4.217 


2.808 
2.892 


2. 892 


2.874 
2. 8i»8 


2.345 
2.365 


2.420 
2.41ft 


Shearing 
area  »t 
rivet*. 


9. 425 
9.425 


ft.  425 
9. 425 


ft.  425 
9.  425 


7.854 
7.854 


7.864 
7. 854 


Tensile 
strength 
of  plate 

.per 
square 

inch. 


Pounds 


59,050 
60,000 


60,000 
60,000 


58,000 
58,000 


59,  050 
59,050 


60,000 
60,000 


Maximum  stress  on  joint  per  square 
inch. 


Tension 
on  gross 
section 
of  plate. 


Poundn 


34,000 
30,950 


Tension 
on  net 
section 
orplatc. 


Pounds 


69,320 
66,4*0 


43,710 
38,720 


7«,40O 


44.840 
88,  740 


39,730 
45, 420 


48, 950 
40,600 


ri.ero 

64,370 


04,110 

7:i,*£o 


7«,S1M» 
«:t,ttttO 


Com 

pression 
»n  bear- 
ing sur- 
face of 
rivets. 


Shearing 

on 

rivets. 


Pounds.  Pound*. 


78.090 
&1,  220 


103, 880 
92,150 


112.250 
96, 850 


104,490 
1 19,  460 


137, 110 
111,490 


23,160 
25,  530 


Effi- 
ciency 
of  joint 


reret. 


60.3 
61.5 


31,810 
28, 270 


34, 230 
29, 780 


31, 200 
:i.?,840 


41,510 

34, 280 


72.8 
64.5 


77.3 
60.9 


67.2 
76.9 


81.5 
67.6 


Temper- 
ature 

of  joint 
in  de- 
grees 

Fahren- 
heit. 


200 


C) 


(♦) 


400 


(J) 


*  Strained  while  at  the  temperatnro  of  400°  Falir.  and  allowed  to  cool  before  rnptiiro. 
t  Strained  while,  at.  th«  temperature  of  5ti0")  Fahr.  and  allowed  to  cool  before  rupture. 

♦  Straiued  while  at  the  temperature  of  Mip  Fahr.,  thru  cooled  to  150°  Fahr.  and  ruptured. 


1532        TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

TABULATION  OF  SINGLE 
STEEL  PLATE— Continued. 


Shoot  lottere. 

. 

Nominal  thick- 
noftft. 

Size  of 

rivet*  and 

holeH. 

I 

© 

6 

Plate. 

Covers. 

1 

Style  of  joint. 

Plate. 

Cover*. 

Aetna] 
thick- 

IlOMHOf 

plat*. 

Jndi. 

Inch. 

Inch. 

Jneh. 

l 
i 

1 

i 
i 

1 

V-_J 

1426 
1427 

S 
K 

S 

s 

8 
8 

^j^A^ 

* 

1 

* 

it: 

]t*damllft 
lftandl* 

.471 

.475 

/       '     v 

\            } 

1428 
1420 

T 

S 

u 

3 

o3S8So 

<-          law          -* 

* 

A 

A 

1 

l^anilll1  '  .470 
1,'aandlft,      .46:. 

< 

\ 

/ 

1430 
1431 

u 

U 

o 
o 

0 
0 

\ 

t 

£ 

l,^ndl| 
lAaniUJ 

.4*1 

.4S3 

I 

\             } 

1432 
1433 

U 
U 

p 
p 

P 
P 

( 

55835c 

i 

ft 

I^andlJ 
lftandl* 

.4*4 
.44(1 

I 

\            }. 

1434 
1415 

S 

s 

8 

3 

t 

I 

\ 

A 

A 

l^aodll 
lAandl* 

.472 
.475 

( 

\ 

1 

TESTS    OF    IKON,    STEEL,    AND    OTHER    MATERIALS         1533 


RIVETED  BUTT  JOINTS— CoutiiiuoU. 

STEEL  PLATE— Continued. 


Sq.  inch. 


6.053 
6.012 


Sq.  inch. 


2.853 
2.836 


6.471 
6.278 


6.807 


7.270 
7.215 


6.103 
6.232 


Bearing 
surface 
of  rivets. 


Sq.  inch. 


3.200 
3.206 


3.238 
3.139 


3.020 
3.632 


4.043 

3.968 


8.538 
8.560 


Slieuriuv 
area  of 
rivet  a 


Sti.inch. 


11.028 
11. 928 


3.233 
3.139 


3.277 
3.260 


3.227 
3.247 


2.655 
2.672 


11.928 
11. 928 


11.928 
11.928 


11.928 
11. 928 


9.940 
a  940 


Tensile 
HtreuxLli 
of  plate 

per 
Hi|ti»r«j 
inch. 


Pounds 


59,  aro 
51),  000 


59, 050 


58,000 
58,000 


58,000 
58,000 


59,050 
59,050 


Maximum  stress  on  joint  per  square 
inch. 


Tension 
engross 
section 
of  plate. 


Pounds 


35,070 
30,420 


Pounds 


74,4  lO 
64,8  tO 


40,330 
£1,420 


*0,6?0 
*J4>,840 


36,390 
33,660 


36.140 
44,490 


36,670 
30,200 


Tensiou 

on  net 

section 

of  plate. 


65,ISO 

ki,s7o 


Sl,05O 


64,190 
63,470 


Com- 
pression 
on  bear- 
ing sur- 
face of 

rivets. 


Shearing 

ou 

rivets. 


Pounds. 


66,340 
57,330 


80,730 
66,840 


76,590 
71,160 


81,430 
09,010 


85,540 
81,420 


Effi- 
ciency 
of  joint 


Pounds 


18,630 
15.410 


21,880 
17,590 


21,040 
19,450 


22,030 
26,960 


22,850 
22,690 


Perot. 


59.3 
51.5 


67.2 
56.5 


62.7 
58.0 


62.3 
76.7 


62.0 
61.2 


Temper- 
ature 

of  joint 
in  de- 
crees 

Fithren 
belt. 


300 


350 


600 


1534        TESTS   OF   JLUON,    STEEL,    AND    OTHEK    MATERIALS. 

TABULATION  OF  S1NGLE- 


STKKL  PLATE— Coutiuuwi. 


1430 
1437 


1438 
1430 


Shoot  lotion*. 


I  Nominal  thick- 


Plate. 


T 
T 


1440 
1441 


1442 
1443 


U 
U 


u 
u 


Coverw 


O 
O 


Style  of  joint. 


i 


\ 


\       j 

I  \ 

,_ ___/ 


Pluto. 


Inch. 


[gogbt> 


CJovur». 


Rise  of 

rivttHAud 

holes. 


Inch. 


Inch. 


l/.andlj 
l^imdli 


1A  »i»d  U 
'  LV  and  1 J 


Actual 
thick- 
ness of 


Inch. 


.4*3 

.482 


.  484  I 
.4#5 


lAuidU 
IV.^dlJ 


l^andli 
l^andl, 


.4© 
.49 


.483 
.481 


TESTS    Of!   IBON,  STEEL,  AND    OTHER   MATEKIALS  1535 


RIVETED  BUTT  JOINTS— Continued. 

STEEL  fLAXE— Continued. 


Sectional  area  of 
plate. 


Gross. 


Sq.  inch. 


6.63*2 
0.632 


6.965 
6.974 


7.230 
7.250 


7.564 
7.566 


Net 


Bearing 

surface 

ofrhets. 


Sq.  inch. 


3.921 
3.921 


4.243\ 
4.246 


4.519 
4.528 


4.837 
4.843 


Shearing 
area  of 


Sq.  inch. 


2.711 
2. 711 


2  722 


2.711 
2.  722 


2.717 
2. 722 


Tensile 
strength 
of  p  lute 

per 
square 
inch. 


Sq.  inch. 


9.  MO 
9.940 


9.940 
9  940 


9  940 
9.940 


9.940 
9  940 


Pound*. 


60,000 
00,000 


58,050 
58,0*5 


58,(00 
58,000 


57, 410 
57, 410 


Maximum  stress  od  joint  per  square 


Tension 
on  gross 
station 
ofplute. 


Pound*. 


42.430 
38,720 


46,  6"0 
38,900 


39.180 
40,630 


38,670 
39,160 


Tennion 
on  net 
section 

oJ  plate. 


Pounds. 


n,6ie 

05,440 


76,850 
<ft3,»90 


63,6*41 
4)5,060 


60,450 
61. 170 


Com-    | 


on 

iug  sur- 
face of 
rivels. 


Pound* 


103,580 
94,730 


119.320 


104,500 
108,  220 


107.610 
10M30 


on 
rivets. 


Pounds. 


28,250 
25,840 


Effi- 
ciency 
of  Joint. 


32,680 
27,290 


28,500 
29,630 


29,410 
29, 800 


Per  ct. 


70.5 
64.5 


80.3 
67.0 


67.5 
70.0 


67.! 


Temper* 
ature 

of  joint 
in  de- 
irrees 

Fahren- 
heit. 


500 


500 


200 


1536        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

TABULATION  OF  SINGLE- 
STEEL  PLATE-Continuod. 


Sheet  letter*. 

Nominal  thick- 
ness. 

Size  of 

rivet  saud 

holes. 

Inch. 

1 

Cm 

o 
6 

Plato. 

Covers.' 

Style  of  joint 

PUto. 

Covers. 
Inch. 

Actual 
thick- 
new  of 
plate. 

Inch. 

Inch. 

[          } 

1444 
1445 

V 

V 

K 
U 

E 
E 

Wniteh. 

OOOOOO' 

t 

« 

1 

1 

1 

11 S*  i 

.621 
.624 

i 

'     ] 

\          } 

1440 
1447 

V 
V 

E 
E 

E 
E 

t 
4 

1 

\ 

«2! 

.616 
.634 

t 

1                1 

1     1446               U47 

[           ) 

1448 
1449 

V 
V 

E 
E 

E 
E 

1 

1* 

r 

! 

1 

113  i 

.621 
.624 

1450 
1451 

w 
w 

F 
G 

O 
G 

( 

^o^bc 

I 

\ 

I 

Hand  j 

.610 
.611 

/ 

\ 

1452 
1453 

V 
V 

E 
E 

E 

E 

f*-        jar        -» 

1 

t 

1 

1 

Uftnd  1 

Hand  i 

.634 
.6* 

f 

\ 

1 

1 

TESTS    Ol'    IRON,    STEEL,    AND    OTHER    MATKRIALS. 

RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATB-Cunlinuetl. 


1537 


Sectional  are*  of 
pUt©. 


Gross. 


Sq.  inch. 


6.986 
7.020 


7.392 
7.488 


7.918 
7.066 


8.241 
a  249 


7.488 
7.440 


Net. 


Bearing 
aurlaco 
ofrivets. 


Sq.inch. 


3.726 
3.744 


4.168 
4.212 


4.656 
4.680 


6.039 
6.042 


3.744 
3.720 


Shearing 
area  of 
rivets. 


Sq.ineh. 


3.260 
3.276 


3.234 
3.276 


3.260 
3.276 


3.202 
3.207 


3.744 
3. 720 


Tensile 
strength 
of  plate 

per 
square 
inch. 


Sq.  inch,  j  Pound*. 


Maximum  strew*  on  joint  per  square 
inch. 


Tension 
on  gross 
section 
of  plate. 


Trimion 
on  net 
w»ct  ion 

of  plate. 


7.216 
7.216 


7.216 
7.216 


7.216 
7.210 


7.216 
7.216 


9.426 
9.425 


55,000 
55,0(0 


55,000 
55,000 


6fi,000 
65,000 


57,290 
57,290 


55,000 
55,000 


Pounds. 


33,750 
34,530 


Pounds. 


64,740 


36,760 
35,120 


435,340 
62,440 


41,930 
30,800 


71,*70 

69,34*0 


39,320  64,5MN» 
36,850  60/J90 


32,080 
32,000 


434,150 
64,ilO 


Com* 
prrsaion 
on  bear 
inp  sur- 
fnco  of 
rivets. 


Shearing 

on 

rivets, 


Pounds. 


72,330 
74,000 


84,010 
80,280 


Effi- 
ciency 
of  joint. 


Pounds. 


32,670 
33,690 


37,4350 

36,440 


101,840 
89,370 


101, 180 
94,790 


64,150 
64.110 


46, 010 
40, 670 


44,900 
42,130 


25,480 
25,300 


Peret. 


60.1 
62.7 


60.0 
63.8 


76.2 
66.9 


68.6 
64.3 


58.3 


Temper- 
ature 

ofjoint 
in  de- 
grees 

Fahren- 
heit. 


300 


400 
600 


H.  Ex.  31 97 


1538        TESTS   OF   IKON,    STEEL,    AND    OTHER   MATERIALS. 

TABULATION  OF  SINGLE- 


STEBL  PL<kT£-Continued. 


1464 
1456 


1456 
1457 


1468 
1460 


14G0 
1461 


1462 
1463 


Sheet  letters. 

Plate. 

Coven. 

V 

K 

B 

V- 

E 

£ 

w 

O 

F 

w 

a 

a 

w 

1 

i 

w 

11 

H 

X 

I 

1 

X 

J 

I 

V 

F 

F 

w 

F 

F 

Style  of  joint. 


) 


lfA" 


Nominal  thick - 
nest. 

Siseof 

rivets  acd 

hole*. 

Inch. 

Plato. 

Cover*. 

Inch. 

Inch. 

\ 

i 
t 

ISnnd  1 
Hand  1 

1 
1 

i 

Hand  1 
Hand  1 

t 

1 

Hand  1 
Hand  1 

t 

t 

11  and  1 
Hand  1 

I 

l 

Hand  1 

Actual 
thick 

UMMof 

plate. 


Inch. 


.OK 

.618 


.612  < 
.611' 


.610 


.617 
.618 


TESTS    OF    IRON,  STEEL,  AND    OTHER   MATERIALS.  1539 


RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATE-Continued. 


Sq.ineh.  Sq.ineh 


7.W1 
7.880 


8.2G2 
8.249 


8.062 
8.861 


9.265 
9.282 


a  250 
7.965 


Bearing 
surface 
of  rivets. 


4,190 
4.172 


4.500 
4.683 


5.002 
6.010 


5.553 
5.574 


5.100 
4.025 


Sbeatinz 
area  of 
rivets. 


Sq.inch.  Sq.ineh 


3.732 

3.708 


3.072 
3.066 


3.660 
3.648 


3.702 
3.708 


3.150 
3.040 


Tenniltt 
strength 
oi*  plate 

per 
square 
inch. 


9.425 

a  425 


9.426 
9.425 


9.425 
9.425 


9.425 
9.425 


7.854 
7.854 


l'ound*. 


55,000 
55,000 


57,290 
67,290 


67,200 
57,290 


65,940 
55,940 


55,000 
57,290 


Maximum  sti  ess  on  joint  per  square 
inob. 


Tension 
on  gross 
section 
of  plate. 


Tension 

on  net 

section 

of  plate. 


Pounds. 


Pounds, 


34,120  J64,440 
34,000  4*4,440 


30,400 
36,020 


U,«ftO 
4S4»8SO 


37,720 
37,540 


69,3  lO 
64,S0O 


37,300 
37,000 


36, 780 
30,060 


04,160 
<J1,610 


57, 840 
50,  770 


Com- 
pression 
on  benr- 
iug  sur- 
face of 

rivets. 


Pounds. 


72. 510 
72.250 


S  lion  nu  £ 

ou 

rivet*. 


Pounds 


28.710 
28*420 


82,110 
81,040 


89,260 
89,170 


03,250 
02,620 


«(i,  840 


Km- 

cii'ncy 
of  joint 


32.000 
31.520 


38,490 
34,510 


36,030 
343,440 


03,810   .17*620 


37,&oo 


Peret. 


60.0 
61.8 


61.6 
62.8 


G5.8 
65.5 


66.6 
66.1 


65.0 
64.5 


Temper- 
aturo 

of  joint 
i>.  do- 

Clf'S 

Kubren 
heil. 


1540         TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

TABULATION  OF  SINGLE 
STEEL  PLATK-Continuod. 


Sheet  letter*. 

m 

Plato. 

Covers. 

iM 

o 

© 

fe 

1464 

V 

E 

E 

1465 

Y 

D 

E 

1466 

W 

O 

G 

1467 

W 

NiV 

G 

1468 

W 

n 

I 

1469 

W 

i 

H/," 

1470 

X 

J 

I 

1471 

X 

j 

I 

1472 

V 

K 

1473 

w 

F 

F 

Sl.vlouf  j.iiuL 


{ 


Nominal  thlok- 

MOH8. 


Plate. 


Cover*. 


Inch. 


U 


I 


\ 


} 


poopoo^ 


/ 


-*£L 


} 


Inch. 


Size  of 

rivets  nod 

holes. 


Inch. 


I^nmlli 
l^and!* 


Actual 
thiik  < 
nem  of ' 
ptolo. 


Inch.  I 


.623  ; 


lAaudlj 
l^aadl, 


Sand  U 


l^aodl 


lAaodli 
l^aikdli 


.613 


.613 


.619 
.614. 


.** 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS.  1541 


RIVETED  BUTT  JOINTO-Continued. 

STEEL  PLATE— Continued. 


Sectional  area  of 
plate. 


Groan. 


8q.  inch, 


7.050 
7.940 


8.269 
8.181 


8.735 
8. 000 


0.286 
9.240 


8.239 
7.978 


Net. 


Bearing  Shearing 
nnrfnco    nrcaH 
nfrivotn.    rivets. 


8q.  inch. 


3.738 
3.744 


4.131 
4.090 


4.Q97 
4.579 


5  107 
5'082 


4.706 
4.552 


.inch. 


4.212 
4.205 


4.138 
4.091 


4,138 
4,111 


4.178 
4.158 


3.533 
3.425 


Tensilo  j 

strength' 
ofp!at«iTeni,Jon 

p*r     '..n  gross 


Sq.inch 


11.028 
11.928 


11.028 
11.928 


11.928 
11.928 


11.1 
11.! 


Maximum  stress  on  joint  per  square 
inch. 


m|iinrc 
inch. 


hoc  t  ion 
of  plate. 


Pound*.  I  Pounds.  Pounds. 

I 


Tension 

on  net 

section 

of  plate. 


55,000 
55,000 


57,290 
55,940 


57.290 
57,290 


65,940 
65,940 


55,000 
57,290 


31,090 
31,090 


66,1  JiO 
66,696 


33,150 
33, 240 


66,360 
66,950 


34,280 
34,790 


34,980 

34,770 


36.350 
37.100 


65,110 
66,030 


63, 

63,'J96 


63,640 
65,096 


Com- 
pression 
on  bear 
ingsnr- 
Jaco  of 

rivets. 


Pound*. 


58,690 
58,780 


Shearing 

on 

rivet*. 


66,240 
66,240 


72,330 
73,540 


77,740 
77,270 


84  770 
86*400 


Pounds.  Peret. 


Effi- 
ciency 
of  joint. 


20,  720 
20,720 


22,980 
22,720 


25,090 
25,350 


27,230 
26,030 


30, 130 
29,780 


50.5 
50.5 


57.8 
58.0 


59.8 
60.7 


62.5 
62.1 


66.1 

64.7 


Temper- 
ature 

of  Jomt 
in  de- 
grees 

Fahren- 
heit 


1542        TfcSTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS. 

TABULATION  OF  SINGLE- 
8TSBL  PLATE— Continued. 


1474 
1475 


1470 
1477 


1478 
1479 


1480 
1481 


Sheet  letters. 


Plate. 


W 
W 


W 
W 


X 
X 


a 
n 


Cover*. 


H 


8tyle  of  joint 


K>OQOd 


14Z 


} 


vpaeti: 


J47Q  !l479 


} 


fjrixcfu 


Nominal  thick- 


Plate. 


Coven. 


Inch. 


Site  of 

rivet  r  and 

hole-*. 


Inch. 


Actual 
thick- 

Ot*M  of 

plate 


Inch.       Inch, 


l^amllj      .009 
l£andli      .010 


l^Midli       .010 
'^nndli1      .009 


l^andU 
1^  nnd  H 


.016  1 
.(CI1 


1A  and  1ft,      .©*. 
l/gSJidUj      .021 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        154S 


RIVETKD  BUTT  JOINTS— Continued. 


STEEL  PLATE-Continued. 


Sectional  area  of 
plate. 


Sq.  inch. 


8.302 
8.381 


8.833 

8.  739 


0.240 
0.345 


7. 8i:i 

7.763 


Net 


Bearing 
Hiirface 
of  rivets. 


8q.Uieh, 


4,036 
4.95(1 


5.402 
5.313 


5.775 
5.841 


5.000 
4.088 


Shenrini 
area  or 
rivets. 


8q.ineh. 


3.426 
3.431 


3.431 
3.426 


3.465 
8.504 


9.813 
2.705 


Sq.inch. 


0.040 
0.040 


0.040 
0.040 


0.040 
0.040 


7.052 
7. 032 


Tensile 
streneth 
of  plate, 

per 
square 
inch. 


Pound*. 


57, 200 
57,200 


57,200 
67, 20U 


55,040 
55, 040 


55,000 
55,000 


Maximum  stress  on  joint  per  square 
inch. 


Tension 
on^rnfM 
neotiou 
of  plate. 


Pound* 


38,150 
38,120 


Pound*. 


4f4,«30 
444,940 


38,620 
38,180 


63.140 

4*9,830 


38,480 
88,410 


37,840 
38,440 


Tension 
on  net 

section 
of  plate. 


Com* 

St*?*—* 


lug  anr. 
face  of 
rivets. 


Pound*. 


03,110 
03,1-JO 


00,410 
07, 430 


6l,43o!  loj 


58,860 
60,060 


103, 730 
106,700 


Effl 
cii'iicy 
of  joint. 


rivets. 


Pound*. 


32,000 
32, 140 


34. 310 
33, 580 


ri5,TT0 

36,110 


8Ht04JO 
37,o>JO 


Per  et. 


66.5 
66.5 


67.4 
UJ.U 


68.7 
OS.  6 


67.0 
60.0 


Temper* 
ntore 

of  joint 
in  de- 
ls roes 

Fahren- 
heit. 


1544        TE8TS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS 

TABULATION  OF  SINGLE- 
STEEL  PLATE-Continned. 


Sheet  letter*. 

Nominal  thick - 
neaa. 

Slsoof 

rivetaand 

boles. 

Hit 

• 

Plato. 

Cnvnre. 

Style  of  joint. 

Plato. 

CoTora 

c 

Inch. 

Inch. 

Jim*. 

ML 

\ 

J 

1482 
1483 

Z 
Z 

K 

K 

K 
K 

papo 

0 

1 

I 

1 
1 

£ 

Uandl 
(landl 

.73* 

.?57 ; 

1 

1484 
1485 

Z 
Z 

K 
P 

K 
P 

f?^ 

o 

1 
1 

i 

41  and  1 
{landl 

1 

.742 
.762 

!PKpiteK:~ 

, 

1486 
1487 

Z 
Z 

L 
L 

M 
M 

poepe 

>c 

* 

i;   i 

1*  and  1 
(i  and  1 

.749 
.764 

) 

zrz^^j^z 

'  * 

1488 
1489 

Z 
Z 

n' 

0 

N 
N 

( 

joopc 

>c 

\ 

I 

! 

f. 

Handl 
{(andl 

.745 
.735 

1 

i 
1 

i 

1 

\ 

/ 

i 

i 

• 

— --a^SKT- 



t 

1490 
1401 

K 

"p" 

'/ 

<-           ia%T 

-> 

I 

£ 

l&andli 
l^and)) 

.723 
.7*5 

TESTS   OP   IRON,    8TEEL,    AND    OTHER   MATERIALS.         1545 


RIVETED  BUTT  JOINTS— Continued. 

SIJKSli  PLATE-Conttnned. 


Actional  area  of 

Maximum  stress  on  joint  per  square 

plate. 

Tensile 
strength 
of  plate 

per 
square 

inch. 

Temper- 
ature 

of  joint 
in  de- 
grees 

Fahren- 

Gross. 

Net. 

Bearing 

surface 

ofriveta. 

Shearing 
area  of 
rivets. 

Tension 
on  gross 
section 

Tension 
on  not 
section 

Com- 
pression 
on  bear- 
ing sur- 

Shearing 

on 

rivets. 

Effi- 
ciency 
of  joint. 

- 

" 

of  plate. 

of  plate. 

face  of 

heit. 

rivets. 

Sq.  inch. 

Sq.inek. 

Sq.incK 

<ft.M. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Perot. 

8.847 
0.009 

4.431 
4.657 

4.418 
4.542 

0.425 
0.425 

50,000 
50,000 

31,000 
31,080 

63,870 
4S3,N60 

84,000 
84,070 

30,030 
30,870 

54.2 
64.2 

0. 475 
9.7-J3 

5.023 
5.151 

4.452 
4.572 

0.425 
0.425 

50,000 
60,000 

• 
34,440 

*4,94ftO 

73,200 
73,700 

34.620 
3ft,900 

68.3 
58.8 

• 

34.700  07,340 

10. 112 

5.818 

4.404 

0.425 

50,000 

36,000 

03.000 

78,750 

37,650 

50.3 

10.  320 

5  745 

4.584 

0.425 

60,000 

38,780 

0«J,13O 

8-2,870 

40,310 

62.3 

10.824 
:  10.488 

A.  154 
6.078 

4.470 
4.410 

0.425 
0.4*25 

50.000 
50,000 

38,120 
34,000 

414,810 
4S,670 

00,800 
80,860 

42,070 
37,830 

84.6 
67.6 

0.233 

4.353 

4.880 

11.028 

l 
50,000 

31,050 

63,SOO 

58, 750 

24,030 

52.6 

0.508 

4.520 

6.070 

11.028 

60,000 

32,000 

417,940 

85,340 

25,740 

54.2 

1546        TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

TABULATION  OF  SINOLE- 
STBBL  PLATE-Continued. 


Sheet  letters. 

0 

Plate. 

Covers. 

© 

fc 

1492 

Z 

M 

L 

1403 

Z 

H 

H 

1494 

Z 

N 

0 

1495 

Z 

() 

O 

1496 

T 

? 

P 

1497 

Y 

P 

1498 

Z 

L 

L 

1499 

Z 

L 

L 

1500 

Z 

N 

M 

1501 

Z 

N 

N 

Style  of  joint 


"v 


) 


pcx§^oo 


*l 


\ 


; 


7 


\ 


\  _J 


Nominal  thick  - 
neaa. 

Plato. 

Covrrs. 

Inch. 

Inch. 

1 
1 

t. 

I 

£ 

I 

■ft 

1 

t 

I 

t. 

Size  of 

riveia  and 

holes. 


Inok. 


1/s  andlj 
l,'fl  and  lj 


l^andlj 
l*»ndl, 


IV*  and  11 
l^andli 


lAandll 
IA  and  1| 


Actual, 
thick- 
not*  of] 
pUto.  ' 

I 


/MCA. 


.738 
.754 


.7I» 
.760 


.745 
.7.5 


.733 
.744 


.7*2 
.727 


TE8T8    OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1547 


RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATE— Con  tinned. 


Sectional  area  of 
plate. 


Gross. 


Net. 


Bearing 
anrface 
of  rivets. 


Shearing 
area  of 
rivete. 


Tensile 
strength 
of  plate 

per 
sqaare 
inch. 


Maximum  stress  on  joint  per  square 

inch. 


tension 
on  £ron8 
section 
of  plate. 


Tension 
on  net 
auction 
of  plate. 


Com 
pression 
on  bear- 
in  s  sur- 
face of 
rivete. 


Shearing 

on 

rivets. 


Effi- 
ciency 
of  joint- 


Temper- 
ature 

of  joint 
in  de- 
grees 

Fahren- 
heit 


Sq.ineh. 


9.  o:»i 
10. 179 


8q.  inch. 


4.983 
5.080 


Sq.ineh. 


4.968 
5.000 


Sq.ineh. 


11. 928 
11.928 


Pound*. 


59.000 
59,000 


Pounds. 


34,270 
33,770 


Pound*. 


6M,4»0 
67,340 


Pounds. 


68.640 
67.520 


Pounds. 


28.590 
28.810 


Perct. 


58.0 
57.2 


10.845 

10.838 


5.715 
5.708 


5.130 
5.130 


11.928 
11.928 


59,000 
59,000 


34,900 
35,810 


66.9SO 


73.780 
75.650 


31.730 
32.540 


59.1 
CO. 0 


11.176 
10.890 


6.146 
5.996 


5.029 
4.894 


11.928 

11.928 


60.4?0 
60, 420 


38,470 
37,740 


69,1140 
68,«ftO 


85,480 
83,980 


36,040 
34,400 


63.6 
62.4 


9.624 
9.776 


5.501 
5. 572 


4.123 
4.204 


9.940 

io.o:to 


59,000 
59, 000 


35,000 
30, 470 


61.930 
4t'l,990 


81,700 
84,810 


3.%890 

35,550 


57.0 
61.7 


10. 478 
10.004 


6.192 
5.915 


4.2*6 
4.089 


9.940 
9.940 


59,000 
59,000 


38,760 
36,740 


65.5M 


94,750 


69,  ISO     89,880 


40,850 
36.976 


65.7 
62.2 


1534        TESTS   OF   IRON,    STEEL,    AND    OTHEK   MATERIALS. 

TABULATION  OF  SINGLE- 
STEEL  PLATE— Coiitimied. 


Sheet  letter*. 


• 

Plate. 

Cov 

<M 

© 

© 

Y* 

1436 

T 

O 

1437 

T 

o 

1438 

IT 

p 

1430 

U 

p 

1440 

u 

p 

1441 

u 

p 

1442 

u 

p 

1443 

u 

p 

'  Nominal  thick- 

I 


Style  of  joint. 


[  ] 


\ 


} 


*%i«Rc%: 


2'/9  pttclu  * 


; 


) 


n 


1£ 


o 


Plate. 


Inch, 


Coven*. 


luck. 


Sire  of 

livi-tH  aud 

holes. 


Inch. 


l^andlj 
l^.andli 


Artnal 
thick 
ncuof 
plat«v 


l^aodli 
l^undlj 


l^Mdl* 

h'.audli 


^andH 
1YV  and  1* 


Inch. 


.488 


.4fM  I 
.4*5 


.482 
.483 


.484 


TESTS    OF.   1BON,  STEEL,  AND    OTJIEU   MATERIALS 

RIVETED  BU1T  JOINTS -Con  tin uod. 

STEEL  PLATE— Continued. 


1535 


Sectional  area  of 

plate. 



Tensile 

Braving 
nor  face 

Shearing 
area  of 

strength 
of  plute 

Crown. 

Net. 

ofrheU. 

rivet*. 

at|iiar» 
inch. 

Sq.  inch. 

Sq.  inch. 

Sq.  inch. 

Sq.  inch. 

Pound*. 

6.632 

3.921 

2.711 

9.940 

60,000 

6.632 

3.921 

2.711 

9.940 

60,000 

6.965 

4.243- 

2  722 

9.940 

58,0*11 
58>1 

6.974 

4.246 

2,728 

9  940 

7.230 

4  519 

2.711 

9  940 

58,<00 

7.250 

4.528 

2.  722 

9.940 

58,000 

7.664 

4.837 

2.717 

9.940 

57,410 

7.566 

4.843 

2.722 

9  940 

57, 410 

Maximum  atreaa  on  joint  per  square 
inch. 


Tension 
on  groan 
Miction 
of  plate. 


Founds. 


42,430 
38, 720 


Pound*. 


*3,4ftO 


4«,  6"0 
38,900 


76,454> 

<J3,*90 


39. 1W> 
40,630 


38,570 
39,160 


Teoftioii 
on  net 
section 

ol  plale. 


o*j,6fto 


60,450 
61. 170 


Com-    i 

ing  Hur- 
faoe  of 
riveU. 


Pounds. 


103,580 
94,730 


119,320 
99.4*J 


104.500 
108,  220 


107,610 
10S,S30 


Pound*. 


28,250 
25,840 


Effi- 
ciency 
of  joint. 


Per  el. 


32,6*0 
27,290 


28.500 
29,  630 


29, 410 
29,800 


70.5 
64.6 


80.3 
67.0 


67.5 
'0.0 


67.2 
68.2 


Temper* 
atuie 

of  joint 
in  de- 
grees 

Fahren- 
heit. 


500 


200 


1536        TESTS   OF   IKON,    STEEL,    AND    OTHER   MATERIALS. 

TABULATION  OV  SINGLE- 
STEEL  PLATE-Continuod. 


Sheet  letter*. 

Nominal  thick- 
ness. 

Siso  of 

rivets  and 

holes. 

Actual 
thick- 
new  of 
plato. 

Inch. 

1 

o 
6 
55 

Plato. 

Coven*. 

Style  of  joint 

Plate. 

Covers. 
Inch. 

Inch. 

Inch. 

V 

V 

E 
U 

E 
E 

i 

V                   / 

\ 

1 

USSd  | 

.021 
.624 

1444 
1445 

OOOOOO5 

6-            IH4*         -*  , 

* 

/          \ 

V 
V 

E 
E 

E 
E 

\ 

\                                        | 

/ 

\ 

I 

fU£f 

I 

.616 
.634 

1440 
1447 

OOOOOO 

t 

v. 

I 

'     2«W                24*7 

\ 

[           ) 

1448 
1449 

V 
V 

E 
E 

E 
£ 

I 

t 
1 

\ 

\ 

Hand   j 

.631 
.624 

\ 

\           ) 

14T>0 
1451 

w 
w 

F 

G 

o 
a 

( 

( 

»4 

I 

1 

»=>  i 

.616 
.611 

\ 

14/8 
1453 

V 
V 

E 
E 

E 
E 

\ 

5dSp5o 

t 

1 

J 

Hand  1 
13  and  1 

.634 
.610 

( 

r~        "i 

TESTS -OF    IRON,    STEEL,    AND    OTHER    MATERIALS.         1537 


RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATE-Continued. 


Sectional  ar 
plate. 


bof 


Gross.       Net. 


Sq.ineh. 


0.986 
7.020 


7.302 

7.488 


7.018 
7.066 


8;  241 
a  240 


7.488 
7.440 


Bearing 
euiiace 
ofrivets. 


Shearing 
area  of 
rivets. 


Sq.ineh.  /Sq.ineh. 


3.726 
3.744 


4.168 
4.212 


4.658 
4.680 


3.260 
3.276 


3.234 
3.270 


5.030 
6.042 


3.744 
3.720 


3.260 
3.276 


3.202 
3.207 


3.744 
3.720 


Tensile 
strength 
of  plate 

per 
square 
inch. 


Maximum  stress  on  joint  per«qnarc 
inch. 


Tension 
on  gross 
section 
of  plate. 


Sq.  inch.\  Pounds. 


7.216 
7.216 


7.216 
7.216 


7.216 
7.210 


7. 216 
7. 216 


0.425 
0.425 


55,000 
55,000 


55,  C 

55, 1 


55,000 
56,000 


67,290 
57,290 


55,000 
55,000 


Pounds. 


33,750 
34,530 


<J.%*KO     72, 330 
64,740     74,000 


36,760 
35,120 


65,340 
62,440 


41,830 
36,800 


80,320 
36,850 


Tension 
on  net 
seel  ion 

of  plate. 


Pounds. 


<33,34JO 


64,9M 
60,990 


32,080  04,15O 
32,000  04,110 


Com- 
pression 
on  bear- 
log  sur- 
fs cc  of 
rivets. 


Shearing 

on 

rivets. 


Pounds. 


84,0)0 
80,280 


Effi- 
ciency 
ofjoiut. 


Pounds. 


32,670 
33,500 


37,650 

36,440 


101,840 
89,370 


101, 180 
94,790 


64,150 
64.110 


46,010 
40, 670 


44,900 
42, 120 


25,480 
25,300 


Perct. 


60.1 
62.7 


00.0 
63.8 


70.2 
66.9 


68.6 
04.3 


58.3 
58.3 


Temper- 
ature 

ofjoint 
in  de- 
grees 

Fahren- 
heit. 


300 


400 


H,  Ex.  31 97 


: 


1538        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

TABULATION  OF  SINGLE- 


STEEL  PL<kTE-Continned. 


Sheet  letters. 

Style  of  Joint. 

Nominal  thick- 
ness. 

Siaeof 

rivets  acd 

liulett. 

Actual 
thick 

IIWMof 

piste. 

1 

Plate. 

Coven. 

Plate. 

Covers. 

6 

Inch. 

1 

Inch. 

Inch. 

Inch.  1 

V 

V- 

E 

E 

E 
E 

\  ■ 

; 

t 

\ 

\ 

i 
1 

IS  and  1 
is  and  1 

1464 
1456 

SWjMtIC' 

~* 

.62?' 

.418 

I 

I 

J 

1 

1456 
1457 

w 
w 

O 

a 

F 
G 

I 

S^s 

o 

i 

\ 

1 

Mud  1 
Hand  1 

.612 
.611 

1 

{ 

1 

1468 
1460 

w 
w 

i 

H 

I 
H 

! 

CK^C 

KD 

\ 

\ 

I 

Hand  1 
{{and   1 

.610 
.669 

\ 

) 

1460 
1461 

X 
X 

i 
j 

1 
I 

4 

1 

\    t$P^ 

\ 

\ 

t 
i 

41  and  1 
{••ml  1 

.617 

.618 

90 

( 

\ 

J 

1462 
1463 

V 

w 

F 
F 

F 
F 

( 

-* 

t 
i 

1 

\ 

Uaad  1 

(jand  1 

.630 

.606 

1 

/ 

\ 

TE8T8    OF    IRON,  STEEL,  AND    OTHER   MATERIALS.  1539 


RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATE-ConliniKd. 


Sectional  area  of 
plate. 


Groan. 


8q.  inch. 


7.W1 

7.880 


H.2G2 
8.240 


8.602 
8.064 


9.  265 
9.282 


8.259 
7.965 


Sq.  inch. 


4.190 
4.172 


Bearing 
nuri'ace 
of  rivet*. 


&>/.  inch. 


3.732 
3.708 


4.600 
4.683 


5.002 
6.01G 


5.653 
6.574 


5.100 
4.925 


Shea  1  Ins 
area  of 
riveU. 


3.C72 
8. 666 


3.660 
3.648 


3.702 
8.708 


3.150 
3.040 


Teuailo 
strength 
of  plat  o 

per 
square 
inch. 


Sq.inck 


9.425 
9.426 


9.426 
9.425 


9.425 
9.425 


9.425 
9.425 


7.854 
7.854 


loundt. 


55,000 
55,000 


57,290 
67,290 


57,200 
57,290 


55,040 
55,940 


55,000 
57,290 


Maximum  uti  esa  on  joint  por  square 
inch. 


Tt»D*ion 
on  grunn 
miction 
of  pbitv. 


1'vund*. 


Tcnnion 

on  net 

section 

of  plate. 


Pound* 


34,120  04,440 
34,000  04,**0 


36,490 
36.020 


«3,0«0 
04l»8SO 


37,720 
37,540 


03,310 
04,S50 


37,300 
37,000 


35,780 
36,060 


09,100 
61,010 


57, 840 
50,770 


Com- 
pression 
•»n  bear- 
ing Riir- 
faoe  of 

rivet  a. 


Pound*. 


72. 510 
72.250 


Sucnriiig 

ou 

rivet*. 


Pound* 


28*714* 
28*420 


82,110 
81,040 


89,260 
89,170 


03,250 
92,620 


Bffi- 
of  joint. 


32.000 
31,520 


38,490 
34,510 


343,030 
30»440 


03,810  37,020 
«tf,M<»   37,500 


Perct. 


60.0 
61.8 


61.6 
62.8 


C5.8 
65.5 


66.6 
66.1 


65.0 
64.5 


Temper- 

alaro 
ol  joint 

in  dr. 

erf-H 
Ktibrru 

hvit. 


1540         TESTS    OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 

TABULATION  OF  SINGLE 
STEEL  PLATE— Continued. 


Sheet  letters. 

Nominal  thiok- 
neas. 

Size  of 

rivet  s  And 

boles. 

1 

| 

•** 

« 

o 
© 

Plate. 

Cov 

sn. 

Stylo  of  joint. 

Plate. 

Coven. 

Aclnall 
thiik  1 
nt*M  of | 
pliilu.  [ 

i 

[           } 

Inch. 

Inch. 

Inch. 

Inch. 

1464 
1465 

V 
V 

E 
D 

E 
E 

OOC^OO 

• 

1 
1 

* 
ft 

1,'oniMjH 
l^aadlfc 

.624 
.623 

i 

r       \ 

1466 
1467 

W 
W 

G 
G 

1 

<r                      13WT                       -> 

\ 

t 

1 

I,1,  and  11 
l^nndll 

.613 
.406 

1 

i 

1468 
1460 

W 

w 

n 

i 

I 

\ 

\ 

I 

1ft  and  1ft 
lAMdli 

.613 

) 

1470 
1471 

X 
X 

j 
j 

I 
I 

K 

poqpoc 

\ 

1 
ft 

1ft  and  11 
l^aadlj 

.619 

1 

1472 
1473 

V 

K 

F 

"t" 

\ 

o3S55 

* 

1 
1 

i 

Iftaodli 
l^andlj 

1 

.63Si 
.669 

( 

/                    \ 

i 

1 
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RIVETED  BUTT  JOINTS-Continued. 

STEEL  PLATE-Continu©d. 


Sectional  area  of 
plate. 


Grose. 


Sq.ineh 


7.050 
7.949 


&2eo 

8.181 


a735 

a«w 


9.286 
9.249 


8.239 
7.978 


Not. 


Bearing 
surface 
ofriveU. 


Sq.ineh.  Sq.inch.  Sq.inch 


3.738 
3.744 


4.131 
4.090 


4.687 
4.579 


6  107 

5*082 


4.706 
4.662 


Shearing 

ami  i  -t 
rivet*. 


4.212 
4.206 


4.138 
4.091 


4.138 
4.111 


4.178 
4.168 


8.633 
3.426 


Tenailo  

strength 

°f$te!  Tension 
,nch-      of  plate. 


11.928 
11.928 


11.928 
11.928 


11.928 
11.928 


11.928 
11.928 


9.940 
9.940 


!  Maximum  atreaa  on  joint  per  square 
I  inch. 


Pound*.    Pound*.  Pound*. 


65,000 
65,000 


67,290 
65,940 


67,290 
67,290 


65,940 
66,940 


55,000 
57,290 


Tcnaion 

on  net 

section 

of  plate. 


31,090 
31,000 


33,160 
33.240 


416,3*6 
66,230 


34,260 
34,790 


36.350 
37.100 


MHO 


65,110 
66,636 


34,980  63,606 
34,770  63,996 


•3,640 
65,096 


Com- 
pression 
on  bear 
tng  snr- 
faco  of 

rivets. 


Pound* 


58,090 
58,780 


Shearing 

ou 

rivet*. 


66,240 
66,240 


72,330 
73,540 


77,740 
77,270 


84  770 
86*400 


Pound* 


20,  720 
20, 720 


Effi- 
ciency 
of  Joint. 


22,980 
22,720 


25,090 
25,350 


27,230 
26,030 


30,130 
29,780 


Peret. 


511.5 
60.5 


57.8 
68.0 


59.8 
60.7 


62.5 
62.1 


66.1 
64.7 


Temper- 
ature 

of  Joint 
in  de- 
grees 

Fahren- 
heit. 


1542        TfcSTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

TABULATION  OF  SINGLE- 


STEEL  PLATE— Continued. 


1474 
1475 


1476 
1477 


1478 
1479 


1480 
1481 


Sheet  letters. 


Plate. 


W 
W 


W 
W 


X 
X 


o 
n 


Cover*. 


H 
(1 


Style  of  joint 


ipSSSbi 


'TpaeK; 


147Q L*79 


\ ... .  :J 

3/9'pizcfcm 


( 


>SSI    SL\^ 


\ 


Xominal  thick- 


Plato. 


Covers. 


Inch. 


Inch. 


Size  of 

rivetKoud 

hole*. 


Inch, 


Actual 
thick- 

Di*M  of 
plAlC 


Inch. 


1&  ami  1ft.     ■-• 
1A  and  1ft!     .6)0 


l^andlj      .610 
I* and  1ft1     .809 


lftaadlft       ~ 


I 


.©r      i 


1A  and  1ft      .C" 
Xandiftj    .«?■ 
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RIVETED  BUTT  JOINTS— Con  tinned. 


STEEL  PLATE-Continued. 


Sectional  area  of 
pixie. 


Gross. 


Sg.  inch. 


8.362 
8.381 


8.  833 
8.739 


9.240 
0.345 


7.813 
7.763 


Net 


Benring 

Miirfiice 

of  rivets. 


i.ineh. 


4.830 
4.950 


5.402 
5.313 


5.775 
5.841 


5.000 
4.908 


Shearing 
area  or 
rivet*. 


8q.\nch. 


3. 426 
3.431 


3.431 
3.426 


3.4C5 
3.504 


2.813 
2.705 


Sq.inch. 


9.940 
9.940 


9.940 
9.940 


0.940 
9.940 


7.952 
7. 932 


Tensile 
strength 
of  plate, 

per 
sqnnro 
inch. 


Pounds. 


57, 290 
57,290 


57,290 
67,290 


56,940 
55,  940 


56,000 
55,000 


Maximum  stress  on  joint  pet  square 
inch. 


Tension 
an  groan 
taction 
of  plate. 


Pounds 


38, 150 
38,  120 


Pounds. 


04,030 
04,540 


38,620 
38,180 


63,140 

63,830 


88,480 
38,4)0 


37,340 
38,440 


Tension 
on  net 
section 

of  plate. 


Coin- 
rivets. 


Pounds. 


93,110 
93, 1-J0 


99.410 
07, 430 


04,570   1*2.630 

oi,i3o  io j, 4io 


58,860 
60,060 


103,  730 
106,700 


Effi- 
ciency 
of  joint 


Pounds. 


32,090 
32, 140 


34. 3Iu 
33,  580 


35,770 

36,1)0 


841,000 
37,540 


Per  el 


60.5 
66.6 


67.4 
dC.tt 


68.7 
08.6 


67.9 
69.9 


Temper- 
ature 

of  joint 
in  cle-  ' 
urees 

Fahren- 
heit. 


1544        TE8TS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS 


TABULATION  OF  SINGLE- 
STEEL  PLATE— Continued. 


Sheet  letter*. 

Nominal  thick- 
neas. 

Sisaof 

ri  vela  and 

holea. 

Actual 
thick- 
nemor 
plat*. 

'  1 

Plate. 

Covers. 

Style  of  joint 

Plate. 

Covers. 

1 

Jnca. 

Inch. 

iMi 

Ineft. 

[ 

J 

1482 
1483 

Z 
Z 

K 
K 

K 
K 

poc5po 

0 

t 
1 

1 

i 

Uandl 
II  and  1 

.736 
.757 

f 

• 

\ 

J 

1484 
1485 

Z 
Z 

K 
P 

K 

— > 

I 

4 

41  and  1 
H  and  1 

.742 
.762 

2aW                   148* 

I 

\ 

J 

sWpitclu  ~ 

t 

1486 
1487 

Z 
Z 

L 
L 

M 
M 

' 

P°c£x: 

>g 

2  ,         i7o 

U  and  1 
{{audi 

.749 

[ 

; 

~~ 

z,"^^^; 

■  f 

1488 
1489 

Z 
Z 

i 

0 

K 

1 

P^S^A- 

c 

% 

1 
1 

4 

If  and  1 

ilandl 

.745 
.735 

1 

i 
i 

1 

• 

/ 

1 

! 

~"W^SS7T" 

♦ 

1490 
1491 

i 

K 

P  . 

— p- 

'/ 

<-          J3£^ 

-> 

1 
1 

4 

l^andl} 
l^andll 

.723 
.75? 

1 

1 
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RIVETED  BUTT  JOINTS— Continued. 

8TSEL  PLATE— Continned. 


Sectional  area  of 

Maximum  stress  on  joint  per  square 

plate. 

Tensile 
strength 
of  plate 

inch. 

Temper- 
sjare 

of  Joint 
in  de- 

Bearing 
sarfsce 

Shearing 
area  or 

Tension 

Tension 

Com- 
pression 

Shearing 

on 

rivets. 

Effi- 
ciency 

Gross. 

Net. 

ofrivet*. 

rivets. 

per 
square 

on  gross 
section 

on  lift 
section 

on  bear- 
ing nitr- 

ofjuln't. 

grees 
Fahren- 

of plate. 

of  plate. 

face  of 
rivets. 

heit. 

Sq.ineh. 

tiq.inch. 

Sq.inch. 

Sq.inek. 

Pound*. 

Pound*. 

Pound*. 

Pound*. 

Pound*. 

Ptret. 

8.847 
0.009 

4.431 

4.667 

4.416 
4.542 

0.425 
0.425 

50,000 
50,600 

31,900 
31,080 

4S3,M«0 

64,000 
64,070 

30,030 
30,870 

64.2 
54.2 

0.475 
9.T.J3 

5.023 
5.151 

4.452 
4.572 

0.42T> 
0.425 

59,000 
59,000 

• 

34,440 
34,700 

<*4,94tO 
«7,340 

73,200 
73,790 

34.620 
35,84X> 

58.3 
58.8 

• 

10. 112 

5.618 

4.404 

0.425 

50,000 

86,000 

63.O0O 

78,750 

37,650 

59.3 

10.320 

5  745 

4.584 

0.425 

50,000 

36,780 

•4MSO 

8'2, 870 

40,310 

62.3 

10.624 
10.488 

ft.  154 
6.078 

4.470 
4.410 

0.425 
0.435 

50,000 
60,000 

38,120 
34,000 

63,N]4> 

6s,<*ro 

00,600 
80,960 

42,970 
37,830 

64.6 
57.6 

0.233 

4.353 

4.880 

11.028 

50,000 

31.050 

65,S64> 

58,750 

24,030 

'62.6 

0.500 

4.520 

5.076 

11.028 

59,000 

32,000 

67,940 

65,340 

25,740 

54.2 

1546        TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

TABULATION  OF  SINGLE- 
STEBL  PLATE— Continued. 


-  Sheet  letters. 

• 

* 

•g 

Plate. 

Covers. 

6 

fc 

1493 

Z 

M 

L 

1493 

Z 

M 

M 

1494 

Z 

N 

0 

1495 

Z 

() 

O 

149ft 

Y 

? 

P 

1497 

Y 

P 

1498 

Z 

L 

L 

1499 

Z 

L 

L 

1600 

Z 

N 

H 

1501 

Z 

N 

N 

Style  of  joint 


"v 


} 


ttpUcK. 


pogpoo 


^ 


} 


I 


pocfpoQ 


\ 


■J-^WfrTT 


i¥5 


/ 


2406 


) 


150V 


Nominal  thick- 


Plato. 


Inch. 


Covrra. 


IneH, 


X 


Size  of 

rivets  and 

holes. 


Inck. 


I^andlj 
l^andli 


l^ana  lft 
1 A  and  lft 


1A« 


1^  and  1ft 
I*  and  1ft 


I*1 


Actual  j 
thick- 
neeiAnfl 
plate 


Inch. 


.736 
.754  ; 


.745 
.7-5 


.733 
.744 


.782 
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RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATE— Continued. 


Sectional  area  of 
plate. 


Gross. 


Sq.  ineh. 


9.  Ml 
10.179 


8q.  inch. 


4.083 
5.089 


10.845 

io.  aw 


11.175 
10.890 


9.624 
9.776 


Net. 


Bearing 
surface 
of  rivets. 


Sq.  inch. 


4.968 
5.090 


5.  715 
5.708 


6.146 
5.990 


5.501 
5. 572 


10.478 
10.004 


Shearing 
area  of 
rivet*. 


5.130 
5.130 


5.029 
4.894 


4.123 
4. 204 


Tensile 
strength 
of  plate 

per 
square 
inch. 


Sq.  inch. 


11.928 
11.928 


11.928 
11. 928 


11.928 
11.  923 


9.940 
10. 030 


6.192 
5.915 


4.2*6 
4.089 


tension 
on  £rot»M 
section 
of  plate. 


Poundt. 


59.000 
59,000 


59,000 


60,420 
60, 420 


59,000 
59, 000 


9.940 
9.940 


69,000 
59,000 


Maximum  stress  on  joint  per  square 
iuoh. 


I 


Pounds. 


84,270 
33,770 


Poundt. 


««,430 
67,340 


34,900 
35,810 


66,930 
67,«*H> 


38,470 
37, 740 


35. 000 
36, 470 


Tension 
on  net 
suction 

of  plate. 


69fl>40 
6S,654> 


A1.930 
«3,1MM» 


38,760  6&.590 
36,740  69,  ISO 


Com- 
pression 
on  bear- 
Ins  sur- 
face of 
rivets. 


Shearing 

on 

rivets. 


Pounds. 


68.640 
67.520 


73.780 
75,650 


85,480 
83,980 


Effi- 
ciency 
of  joint- 


Pounds. 


28.590 

2A  810 


31, 730 
32,540 


36,040 
34,400 


Temper- 
ature 

of  joint 
in  de- 
gree* 

Fahren- 
heit. 


Peret. 


58.0 
67.2 


59.1 
f<0.0 


63.6 
62.4 


81,700  33,890 
84.810       85,550 


94,750 
89,880 


40,850 
36.970 


57.0 
61.7 


65.7 
62.2 


1548        TE8TS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.  ,  j 

TABULATION  OP  SINGLE- 
STEEL  PLATE-Continned. 


1602 
1503 


1504 
1505 


1506 
1507 


1506 
1500 


1510 
1511 


Sheet  letter*. 


Plate. 


Y 
Y 


Y 
Y 


Y 
Y 


Covers. 


M 
M 


Style  of  joint. 


/ 


\ 


) 


_JS£ 


\ 


} 


"^psaa: 


BUTpitCH. 

OOOQOO 


_±tn 


\{ 

\ 


\ 
) 


ocTO>bj 


( 


\ 


Nominal  thiok- 


Plute. 


Inch. 


Covers*. 


Siso  or 

rivntaaml 

holes 


Jnek. 


$ 


* 


t^andli 


ftandli 
lftnodl 


1A« 

Ifti 


lit 


ltfcamlli 
1 A  «Q<1  H 


WW  audi 
IftauUI 


Artual, 
Ihn-K-  ■ 


Inek. 


.722 
.741  ' 


.722 
.712 


.735 


.748 
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RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATE— Continued. 


toctionsl  area  of 
plate. 

Bearing 

surface 

of  rivet* 

Shearing 
area  of 

rivets. 

Tensile 
strength 
of  plate 

per 
square 
inch. 

Maximum  stress  on  joint  per  square 
inch. 

Groaa. 

Net 

Tension 
on  grows 
section 
of  plate. 

Tension 
on  net 
section 

of  plate. 

Com- 
pression 
on  bear- 
ing sur- 
face of 
rivets. 

Pounds. 

Shearing 

on 

rivets. 

Effi- 
ciency 
of  joint. 

£g.us«a. 

**■*■ 

Sq.ineh. 

**■* 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Perot. 

10.  .190 
10.603 

6.329 
6.405 

4.081 
4.108 

9.040 
9.940 

59,000 
50,000 

37,930 
40,630 

419,970 

97. 00 
90,000 

39,6.10 
42,970 

64.3 
68.8 

9.761 
10.287 

4.346 

4.072 

6.415 
5.715 

14.  726 
14.726 

59,000 
50,000 

20.000 
30, 010 

H5,.?*0 
<*7,590 

52,460 
51,010 

19,280 
20,960 

49.3 
50.8 

10.367 
10.474 

4,014 
4.961 

5.453 
5.513 

14. 720 
14. 726 

00, 4?0 
60,420 

33.610 
33,600 

7<MMM» 

ri,oro 

63,890 
63,960 

23,660 
23,940 

55.6 
55.7 

11.070 
11. 310 

5.642 
5.662 

5.528 
5.648 

14.726 
14.726 

60.420 
60,420 

34,780 
34,670 

49,470 
119,990 

09.650 
69,420 

26.140 
26, 620 

57.6 
67.4 

0.01  A 
0.928 

6.2i3 

5.209 

5.675 
4.710 

12.272 
12.272 

60,420 
00,420 

36,120 
36,  940 

6£,3NO 
70,400 

76,680 
77,710 

20.210 

29,880 

59.7 
61.1 

Temper- 
ature. 

of  joint 
in  de- 
crees 

Fahren- 
heit 


1550        TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

TABULATION  OF  8INGLE- 
STEfcL  PLATE— Continued. 


Sheet  letters. 

i 

Plate. 

Covers. 

o 

e 

Z 
Z 

1512 
1513 

N 

N 

1514 
1515 

Y 
Y 

() 
0 

0 
0 

1516 
1517 

y     ■ 

V 

p 

P 
Q 

1518 
1519 

Z 
Z 

K 
K 

K 
K 

13.0 
1521 

z 
z 

K 
K 

K 
K 

Stylo  of  joint. 


w 


\ 


OOCKX> 


2129 


Nominal  thick-1 
netw,  i 


Plate, 


Inch. 


c;,Q  ,.r     Actual 


Co^ 


rivitHttnd 
Uol««. 


2n«A.        Jt*«A. 


* 


X 


lft  and  U 
lftaudJi 


ft  lftamjU 


M*H»  «»f 

pUii\ 


Inch, 


.750 
.764 


IftamllJ       .749  1 
lft  and  1}       .741 


« 


.760 
ft  audi*'      .746 


ft  and  1*      .756] 
lft  and  U      .741; 


I  ft  and  U      •763i 
lftaiidlj      -TIP 
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BIVETED  BUTT  JOINTS— Con  tin  ued. 

STEEL  PLATE-Conltanod. 


Sectional  area  of 
plate. 


Gross. 


Sq.inch. 


10.328 
10.505 


Sq.inch.  Sq.inch 


10.029 
10.735 


11.205 
11.108 


0.465 

0.277 


0.004 
9.348 


Not. 


Bearing 

surface 

ofriveta. 


Shearing 
area  of 
rivets. 


5  640 
5.730 


6.170 
6.072 


6.524 
6.477 


4.688 
4.775 


Sq.inch. 


12.272 
12.272 


4.750 
4.063 


4.681 
4.031 


5.685 
5.572 


6.110 
5.  738 


3.780 
3.705 


3.815 
3.500 


Tensile 
strength 
of  pUle 

prr 
square 
inch. 


12. 272 
12.272 


12.272 
12.272 


Pound*. 


59,000 
59,000 


60.420 
00, 4'J0 


56.520 
60,420 


9.818  < 
0. 818  ' 


Maximum  strops  on  joint  i>er  square 
inch. 


I  I    Com-    | 

Tension  Tension   presaion  cu^-,.:..-. 

on  croAS ,   on  net  I  on  bear  ■  i      « "  K 


grws 
section    section  '  iuu<sur- 
of  plate. I  of  plat iv  |  fa™  of 


on 
rivets. 


rivets. 


Pounds. 


33,730 
35.260 


4*1,770 
04,040 


37,930 
38,720 


67,OftO 
•8,4630 


36,530 
38.740 


59,000 
50,000  l 


37,560 
39,000 


Pounds.  Pounds.  \  Pounds. 


•9,740 

60.440 


02.360 
•4,930 


0.818 
0.8)8 


6S,000 
59,000 


37,600 
36,000 


61,040 

58,440 


74,320 
77,570 


87,200 
80,150 


28,390 
30,100 


ciency 
of  joint. 


PereL 


57.0 
59.7 


30,220 
33,870 


87,440 
92, 920 


36,610 

35,r"- 


93.780 
97,650 


3«,1  lO 

36,850 


97,000 
93, 740 


38.040 
34,*80 


62.7 
64.0 


65.8 
64.1 


63.6 
60.1 


63.7 
61.0 


Temper- 
ature 

of  joint 
in  de- 
grees 

Fahren- 
heit. 


1552         TESTS    OF    IUON,  STEEL,  AND    OTHER   MATERIALS. 

TABULATION  OF  SINGLE- 
STEEL  I'LA'IE-OintiiuHHl. 


Sheet  letters. 

jS'ouiiual  thick- 
lie***. 

Size  of 

rivet*  and 

holes. 

Actual 
thick-  ! 
nes*  of  1 
plate 

• 

o 
6 

Plate. 

Covors. 

Stylo  of  joint. 

I'hite. 

•Coven. 
Inch. 

* 

1522 
1523 

Z 
Z 

M 
M 

M 
M 

\ 

"TW^cTTjy-" 

} 

t 

i 

Inch. 
I A  audi* 

Inch. 

.742 
.754 

1522 

Note.— The  figures  in  larger  type  indicate  the  mannor  of  failare.    When  different  kind  of  fracture 
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RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATE— Continued. 


Sectional  area 
of  plate. 


Net. 


Beurinir  Shearing 

Mnrfac«'  |  area  of 

lof  rivets  !   rivets. 


Tensile 
strength 
of  plate 

per 
squure 
iueh. 


Maximum  stress  on  joiut  per  square 
inch. 


Sij.iiieh  ,S<j.iHch\i>tj.inch.  £>>j.inch.    Pounds. 


10.  o:r» 
10.  137 


6.  .TJ2 
0.4J7 


3.710 
3.  770 


9.  K:o  I     5t»t  (HNI 


Tension 
on  gross 

tUH'tiotl 


Tension 
on  net 
Miction 


of  plate.,  of  plate. 


ftompres-  [ 

sion  on     Sheariii; 

oeanuj; 
surface  of 

rivets. 


Km 

eirnoy 
of  joint. 


rivets. 


Temper- 
ature* 

of  joint 
in  dc 
greet* 

Fubreii 
belt. 


found*.   I'ound*.     Pounds.     I'ound*.  1  i'rr  et. 


40,040   4»:l,3IO  IOS/<J?<t;     40,1)10 
o0, 7L*U       U3,UW>     IO7,3'J0     41/J10 


G7.7 
67.3 


occurred  in  the  same  joint  it  is  indicated  by  employing  larger  type  in  more  than  one  column. 

H.  Ex.  31 98 


1554        TESTS    OF    IKON,    STKKL,    AND    OTHKit    MATKUIAL* 

Taulb 

luble  of  effieieiuicx  of 
STEEL  PLATE 


Plato. 

No.  of 
teat. 

1398 
1313 
1314 
1323 
1324 
1337 
1388 
1355 

1356 
1359 
1360 
1367 
1368 
1379 
1380 
1396 

1396 
1401 
1402 
1411 
1412 
1425 
1426 
1443 

1444 

1451 
U52 
1463 
1464 
1481 

1482 
1489 
1490 
1503 
1504 
1523 

Pil 

ch  of  rivet*. 

11" 

Percent. 

67.5 

Per  cent. 

7-'  « 

*.    1 

i 
Percent. 

=,-     '. 

i" 

Per  cent. 

8R» 

Per  cent  j 

68. 8            fill,  fl  1          7*.  1 

65.  9              HA  I 

68.3 
68-0 
04.4 
65.9 
64.8 
58.7 

68.7 



64.8 

67.1 
62  6 
63.9 

W3 



67.5  1 

eai'i 

i 

41.7; 

| 

00.  G| 

74. 6         *«t.«t 

72.7 

7'J.O 

68.2 

no  o 

*""70.6 
70.3 
«1.7 
6.V3 
5K7 
57.3 

64.7 
&o 
08.9 

66.3 
aoo 
76.4 

62.8 

60.1 

70  9  I 

68.8  '         '«i 

6S.j! 

1    V 

04.5 

«.H: 

63. 0 

§7.4 

59  « 

59.5  ! 

Mm 
60.1 

68.1 

am 

79.6 

64.6 

250 

G6.9 

1       ! 

... 

4<W 
7M 

I          OS.  3  , 

* < 

*■' • , 

1 

3>B 

6*  1 

i          .V9.31 

!  „. 

60.1 
62.T 

63.8 
58.3 
58.3 

1          ami 

4W.9 

60.  v 

61.  H 

56.5 

54.2 
54.2 

54.  S 
58.3 

&H8 

51 C 

X     -•-• V 

i 

54.2 



1 

None.— Figure*  in  hi^vy.faood  type  denote  that 
Super  number*  »Ut«  the  temperature  of 
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No.   1. 

single-riveted  butt  joints. 

STKEL  PLATS. 


Pitch  of  rivets. 

Diameter 

of  rivet- 

holoii. 

Inches. 
1 

t 

! 

S 
I 

l 
l 

8 
fl 

i 
i 

1 

1 

i 
i 

1 

1 

21" 
Per  cf . 

2|» 
Perct. 

24" 

i 
2|"     ! 

i 

1 

2i"    i 

2i" 

a" 

3J" 

3*" 

3|" 

Perct. 

Per  ct. 

Perct. 

Per  cL 

Per  ct. 

Percent. 

Percent 

Per  cerU. 

72.7 
74.0 
70.1 
70.0 
61.5 
63.4 

70.7 
72.3 
63.7 
68.4 

76.8 
67.1 
72.1 
68.5 

69.8 
68.3 
65.4 
68.4 

77.1 
75.0 

73.5 
74.1 

73.7 
73.4 

70.7 
68.2 
65. 4 
64.1 

72.4 
70.4 
65.3 
68.3 

"  75.5 
75.6 
69.8 
69.5 

67.4 

68.3 

08.8 
69.8 

73.2 
75.0 

66.4 

500 

77.6 
*oo 
60.3 

61.5 

MO 

67.2 

56.5 

400 
68.6 

600 

'     64.3 
63.0 
62.8 
57.8 
68.0 

59.3 

62.3 
68.0 
57.2 
40.3 
50.8 

aao 
75.5 

66.7 

72.8 
64.5 

700 

62.7 
58.0 

77.3 
66.9 
62,3 

500 

76.7 

67.2 

76.9 

•62.0 

61.2 

81.5 
67.6 

000 

70.5 
64.5 

l 

500 

80.3 
67.0 

200 

67.5 
70.0 

li 
I 

I1 

l 

W 

l 

is 

!    a 

68.9 

65.8 
65.5 
59.8 
60.7 

!      64.6 

;   59.1 

I      55.6 

66.6 
66.1 

62.5 
62.1 

65.6 
64.5 

66.1 
64.7 

j _ 

66.5 
66.5 

67.1 
66.6 

68.7 

68.6 

67.9 
69.9 

•      63.6 
57.5 

57.© 

59.7 
61.1 

65.7 

57.0 
59.7 

64.3 
68.8 
62.7 
64,0 

65.8 
64.1 

63.6]         63.7  |      67.7 
66. 1        61.0         67.3 

joint  did  not  fracture  along  line  of  riveting. 
joints  tested  at  temperatures  above  atmospheric 
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Table  No.  2. 

Table  of  difference*  between  the  efficiencies  and  ratios  of  net  to  gross  areas. — singlc-ritclcd 

butt  joint* 7  steel  plate. 


Plata 

No.  of 

teat. 

1308 
1313 
1314 
1323 
1324 
1337 
1338 
1355 

1356 
1359 
1360 
1367 
13G8 
1379 
1380 
1395 

1396 
1401 
1402 
1411 
1412 
1425 
1426 
1443 

1444 

1451 
1452 
1463 

1" 

r.ct 

6.0 
6.8 
8.8 
7.7 
8.0 
9.3 
14.  H 
18.8 

13.1 
11.2 

11.  1 
11.2 
11.2 

9.7 
6.8 
7.3 

fUO 
9.0 

11.1 

11.1 

13.5 
2SO 

12.8 

10.1 

300 

12.  2 

4.6 

6.  i 

9  4 
8.3 
8.3 
9.5 
9.4 

4.1 
4.1 
5.5 
7.1 
4.8 
6.4 

\V 

11" 
.. 

P.et 
4.6 
5.0 
0.3 
7.0 
8.1 
9  G 
8.8 
7.6 

O.l 
7.7 

9.0 
10.1 
5.4 
8.9 
6.7 
6.6 

300 
19.6 

8.6 

10.0 

300 

20.1 
6.2 

.100 

15.2 

3M 

17.2 
6.5 

9.7 

7.5 
7.1 
8.9 
7.8 
8.0 

5.3 

5.8 
7.9 
7.2 
8.2 
8.3 

idth  o 

"": 

P.et. 
0.1 
5.4 
7.2 
6.1 
8.6 
9.4 
5.9 
7.8 

f  plate  between  rivet-boles. 

Diiiiue*  ' 
ter  of    | 

r.ct. 

11" 
P  ct. 

If" 
P.et. 

1|» 
P.et. 

12" 

2" 
P.et 

rivet-    1 
hole*,    i 

Inch. 

( 

P.et 

Inches. 

il 

i 

i 

l 
l 

1 

1 

l 
l 

3 
i 
I 
1 

l 
i 

1 

4.0 
5.0 

11.7 
8.9 
5.8 

10.5 

7.5 
8.8 
7.6 
9.2 
12.1 
8.5 

.  J 

i\ 

11.8 
2.1 
3.5 
6.6 

3.1 
1.6 
13.4 
11.3 

8.2 
8.8 

7.0 
6.7 

7.5 
7.8 
5.9 
8.6 
9.9 
5.9 

2.1 
UO 
6.4 

400 

17.2 

7.4 

too 

4.7 

5.9 

700 

10.2 
5.3 

300 

17.4 

8.1 

8.0 
7.2 
7.2 
8.0 

3.7 

6.6 
6.4 
7.9 
7.4 
7.3 

6.2 
3.8 
9.6 
7.1 
7.4 
10.4 

*h 

9.4 
7.2 
9.8 
9.5 

10.5 
10.6 
5.5 
6.4 

x 

i 

5.2 
6.2 

7.9 
9.8 

6.3 
aoo 

16.4 
400 

14.9 

6.5 
6.9 

MO 

21.7 

4O0 

7.5 

000 

3.2 
8.1 
7.6 
7.5 
7.1 

6.7 
-0.4 

8.0 
7.3 
6.K 
8.6 

350 

12.3 

3.5 

aoo 
17.2 

G.9 

4.9 

4.1 

*i 

5.2 

400 
14.9 
GOO 

11.4 
5.4 

aoo 
17.8 

4.0 

MO 

19.4 
6.1 





i 
f 

no 
5.0 

7.5 

3.9 
4.9 

H 
i* 

i 

I 

1 

l 

1 

1 

6.0 
6.0 

9.0 
7.6 

.3.1 
9.7 

7.5 
7.4 







1     U64 

1 1       1481 
(\      1482 

6.2 
5.8 

6.9 

6.1 

3.9 

5.9 

H 
1 

1489 
1490 
1503 

1504 
1521 

1 

1 

-.02 

4.7 
2.4 
5.1 

6.6 
3.1 

6.2 
7.4 

3.4 

7.9 

7.6 

5.8 

n 

w 

*< 

3.5* 

6.0 

**2."i" 
-o.« 

24" 

Pr.ct. 
4.7 
4.3 

I 

Notes.— Figures  in  heavy-faced  tyi>o  denote  that  joint  did  not  fracture  along  lino  of  riveting. 

Sapor  numbers  atate  the  temperature  of  joints  touted  at  temperatures  above  atmospheric. 


TESTS    OK    IRON,    STEEL,    AND    OTHER    MATERIALS. 


ir>:)7 


Table  No.  3. 


Excess  in  strength  of  net  section  in  joint  over  strength  of  tensile  test  strip — tingle-riveted  butt 

jointSy  steel  plaie. 


nut*      No.  of 

Wiflth  of  plato  between  rivet-li 

olea. 

n" 

Per  ct. 

u»  ! 

1 

Piame- 
t.T  of 
rivet 
holes. 

t«Mt. 

1308 

'"  ! 

Per  ct.  1 
9.8  1 
11. 1  | 
15.4  1 
13.4  | 
17.4  | 
19.7 
29.0  | 

•  17.6 

21.2 
18.1 
19.3 
19.5 
20.9 
18.2 
15.  5 
14.6 

900 

15.6 
15.8 

20.9 
sao 

25.2 
*a> 

25.5 

20.3 

300 

26.0 
9.8 

15.1 

17.7 
16.6 
16.6 
20.2 
20.0 

8.3 
8.2 
11.6 
15.2 
10.8 
14.4 

U"    J 

Per  ct 

7.2 
8.8 
10.5 
11.7 
14.4 
17.0 
16.  5 
14.5 

14.1 
11.9 

J5.0 
16.8 
9.7 
15.0 
12.6 
12.5 

300 

32.8 
14.4 

17.8 

300 

35.8 

11.8 
300 

28.8 

3tt> 

34.4 
13.2 

18.8 

13.5 
17.2 
16.8 
15.8 
18.4 

10.1 
14.1 

16.0 
14.5 
17.4 
17.6 

n-  1 

Per  ct. ' 
9.1| 

8.1  1 

9.2  j 

9.7 
14.7  1 
15.9  , 
10.6 
14.2  | 

1."      ; 

i 

Per  ct. 

II"     I 

i 

1 

Per  ct. 

2" 

Inch. 
[ 

Per  ct. 

Perct. 

1 
Per  ct. 

Inch. 

i 
S 

t 
2 

,s 

1 
i 

I5 

1 

i 

* 
i 

1 

n 
n 

5 

l 
l 

n 
n 

i 

ii 

u 
u 

i.v 

n 
u 

|  i      Mill 

"""6.*2 

8.5 
14.7 
14.6 
10.0 
18.0 



1        13U 
,  1  1       1323 

9.1 
11.0 
11.0 
14.4 
20.1 
14.1 

16.1 
3.2 
5.6 

10.7 

4.7 

2.5 

21.0 

17.7 

| 

1337 
1338 
1355 

1356 



12.7 
13.5 



10.6 
lO.l 

1  |      1359 

1         1360 

12.0 
12.5 
10.1 
13.5 
17.8 
10.6 

3.4 
aao 
10.3 

400 

28.9 

12.8 

sno 
5.5 

10.8 
7110 
12.3 

10.1 

300 
29.6 

13.7 

14.6 
13.2 
13.6 
15.3 

6.8 

12.1 
12.3 
15. 2 
15.0 
14.6 

1 

9.6 
5.8 

15.0 
11.7 
12.8 
17.9 

,  1  i       13157 

1     M 

1368 
1379 
1380 

1396 
1401 
1102 
1411 
1412 
1425 
1426 
1443 

1444 

1451 
1452 
1463 
1464 
1481 

|      1482 
148ft 
14W 
1503 
1504 
1521 

14.9 

11.4 
16.3 
15.9 

16.1 
16.5 
8.9 
10  3 

i 
i 
i      ^ 

■    r 

8.2 
9.8 

12.2 
15.1 

i      i 

i 

8.7 

.'■00 

27.0 

400 

25.8 
11.3 
12.1 

500 

39.7 

400 
12. 2 

600 

5.2 
14.0 
13.2 
13.7 
13.0 

11.5 
-0.6 

15. 8 
13.6 
13.2 
16.5 

330 

19.5 
5.6 

28.7 
11.3 

8.7 
7.3 



1      ! 



.  .     i.   .   



!     ^ 

8.6 

400 

24.0 

600 

19.4 
9.1 

MO 

28.1 
6.4 

200 

32.0 
10. 1 

1 



r 

.i 

i       i 

200 

8.1 
12.2 

5.3 
0.5 

1 

I 

11.1 
lO.l 

15.7 
13.5 

5.9 
4.3 

12.8 
12.7 

i  i 

i 

10.2 
9.7 

lO.l 

9.8 

6.1 

9.2 

:       1 

i    1 

1 

! 

3.8 

8.5 
4.7 
9.6 

11.2 
5.3 

11.0 
13.3 

5. 5 
11.5 
13.0 

io.o 

*5.V 

10.1 

""is" 
-0.9 

2J" 

1 

Per  ct 
7.7 
6.9 

' 

i  A: 

erage  of 
11  joints 

| 

16.2 

1 

1      U'4 

12.3 

12.9 

11.9 

11.0 

9.7 

11.8 

1 

7.0 

i 

Notr8.— Figures  in  heavy- faced  type  denote  that  joint  did  not  fracture  along  line  of  riveting. 

Super  nninbers  atate  the  teinporatnm  of  joint*  tented  at  temperatures  above  atmospheric. 


1558        TESTS    OF    IRON,    STEEL,    AND    OTHaR    MATERIALS 

TA13LE   JST0.  4. 

Compression  on  bearing  surface  of  rivets  and  excess  in  tensile  strength  of  net  section  of 
plate— single-riveted  butt  joints,  ateel  plate. 


Compres- 

; 

Comprea- 

PUto. 

No.  of 
tent. 

Ulvrt- 

holCH. 

v_f     mon  on 
width  lM,,,rh,R 

teiiH.lc 

HtTOIIlltll. 

i 

Rivet- 

llolCH.! 

Not 

width 

of 

plfttO 

Hion  on 
hearing 
surTar© 

p«*r 
Hquaro 

Exoww 

t«"!isilr 

Htrrnpth. 

inch. 

1 

inch. 

Inch. 

Inch. 

Inch.   Pound*. 

Per  cent. 

Inch. 

Inch, 

Inch. 

Pound*. 

Per  cent. 

r 

1309 

8 

{ 100,  640 

11.1 

' 

1312 

I 

(134,750 

9.1 

I 

1308 

f 

108,370 

9.8 

1313 

1 

133,  no 

ai 

1 

1314 

i 

94,890 

15.4 

1319 

it 

1 14,  750 

9.7 

i> 

1315 

i 

93, 330 

13.4 

\    *- 

1318 

112,610 

9.2 

1325 

i 

84,510 

19.7 

1329 

X 

U>3,860 
102,810 

15.9 

1324 

92, 870 

17.4 

i      i 

1328 

| 

14.7 

1330 

i  . 

72,580 

17.6 

|      1 

1343 
1342 

l 

l 

87. 750 
85,130 

14.2 
10.6 

' 

1356 

1 

106, 170 

21.2 

1357 

g 

102, 490 

18*1 

i 

1365 

i 

112,000 

12.5 

1361 

| 

86, 430 

19.5 

1 

1364 

111,510 

12.0 

»• 

1360 

1 

86,  330 

19.3 

1        fl< 

1373 

* 

94,680 

13.5 

1308 

i 

75.  000 

20.9 

1372 

s 

94,  210 

10.1 

i 

1369 

73,  150 

18.2 

i 

1385 

I 

80,570 

10.6 

1380 

i 

09,010 

15.5 

1384 

1 

79, 810 

17.8 

I 

1381 

i 

66.880 

14.0 

i'i 

1400 

i 

►  u 

98,830 

3.4 

r 

1397 

I 

>    1 

90,960 

15.  8 

1407 

1 

9.1,310 

12.8 

» 

1402 

5 

79, 130 

20.9 

1417 

1 

83, 220 

10.8 

1413 

l 

68, 780 

20.3 

1431 

n 

71,160 

10. 1 

I 

1427 

H 

57,330 

9.8 

1 

I 

i           f 

1456 

i 

82, 110 

14.6 

1445 

1 

71,000 

17.7 

'    M 

1457 

i 

81.040 

13.2 

1444 

72,  330 

15.1 

1409 

n 

73.540 

15.3 

^ 

1452 

1 

64,160 

16.6 

!         1 

1468 

n 

72,330 

13.6 

1453 

1 

6»,  110 

16.6 

14U5 

11 

58,780 

20.0 

f 

1487 

i 

82,870 

12.1 

; 

1464 

58,690 

20.2 

1 

1495 

H 

75.660 

15.2 

\\ 

1494 

H 

7:1. 780 

12.3 

1491 

U 

65, 340 

16.2 

1 

1508 

n 

69,650 

15.0 

1482 

l 

01,090 

8.3 

1 

1509 

n 

. 

69,420 

14.6 

1 

1483 

1 

64,070 

8.2 

1490 

n 

58,  750 

11.6 

1505 

n 

51,010 

14.4 

f 

1321 

i 

' 

( 124, 880 

8.5 

1504 

u 

J 

52,460 

10.8 

1320 

i 

122,140 

0.2 

A 

1330 

I 

110,830 

14.7 

1331 

106,620 

14.6 

f 

1311 

i 

f  119,  810 

8.8 

I 

1345 

i 

96, 070 

18.0 

1310 

i 

119, 180 

7.2 

1344 

l 

92,870 

10.0 

1317 

103,750 

11.7 

| 

h 

1310 

i 

102,  030 

10.5 

1       r 

1366 

} 

116,340 

9.6 

1327 

x 

94,480 

17.0 

i 

1375 

5 

102,360 

11.7 

1326 

X 

92.210 

14.4 

!  't 

1374 

I 

97, 020 

15.6 

1340 

i 

82,150 

16.5 

1386 

l 

87,  010 

12.8 

1341 

i 

80,820 

14.5 

1387 

l 

87,350 

17.9 

■ 

1363 

j 

95,  130 

16.8 

C 

1408 

1 

n 

102,500 

8.7 

1362 

a 

93. 620 

15.0 

\\ 

1419 

i 

1    92,150 

11.3 

l< 

1371 

i 

89, 000 

15.9 

( 

1432 

n 

1    81,430 

12.1 

1370 

81,  280 

9.7 

| 

1382 

i 

75.640 

12.6 

•i 

1458 

i 

|    89.260 

14.0 

1383 

i 

>  n  . 

73,800 

12.5 

1459 

i 

1    89,170 

13.2 

1470 

n ; 

!    77,740 

13.7 

( 

1404 

i 

86.670 

17.8 

1471 

n 

1    77,270 

13.0 

k\ 

1411 

i 

74,  430 

11.8 

I 

| 

I 

1420 

H 

66,840 

13.2 

| 

1488 
1496 

i 

|    00.600 
1    85.480 

11.5 
15.8 

.! 

1447 

I 

80,280 

13.6 

!       »< 

1497 

n 

I    83,980 

77,710 

I    76.680 

13.6 

1454 

1 

72,  510 

17.2 

1     I 

1511 

n 

16.5 

1465 

l 

72. 250 

16.8 

1610 

n 

13.2 

I 

140(i 

U 

66,240 

15.8 

i 

I 

1407 

n 

00,240 

18.4 

\ 

1323 

i  i 

f 131, 460 

11.0 

■1 

1484 

i 

73, 200 

10.1 

i 

1322 

1  ! 

129,150 

9.0 

1492 

H 

68.  640 

10. 0 

:     * 

1333 

*i 

-  H 

116,07«> 

14.4 

1493 

14 

67,  520 

11.5 

1332 

)  113,500 

11.9 

1507 

n 

63,960 

17.6 

! 

1346 

i 

108,960 

20.1 

1500 

n 

1   63,890 

17.4 

1347 

i 

10.%  540 

14,1 

TESTS    OF    IRON,  STEEL,  ANO    OTIJEtt    MATERIALS.  1559 

Compression  on  bearing  tnrfaev  of  rtrerfa,  etc, — Continued. 


Compros- 

i 

Compres- 

Plato. 

No.  of 
tent. 

Rivet- 
bolen. 

Nct  ; 

width 

of    i 

plate. 

Bion  on 
bearing 
surface 

per 
square 

Excess 

tonsilo 

n'trongtb. 

1  Plate. 

NaoftRivet 
test,    holes 

Net 
width 

of 
plate. 

sion  on 
bearing 
surface 

per 
fiqnare 

tesiMflo 
strength. 

inch. 

inch. 

Inch. 

Inch. 

Inch. !  Found*. 

Per  cent. 

|   Inch. 

IneL 

Inch, 

round*. 

P«r  etnt. 

'l 

1377 

I 

|  r  108, 260 

11.4 

,           ( 

1500 

w 

) 

C   94,750 

11.2 

1370 

i 

105, 470 

14.9 

M 

1515 

i  *» 

<   80,150 

13.3 

13KH 

1 

03,710 

16.3 

!          1 

1514 

4 

s 

(   87,260 

11. 0 

1381) 

1 

03,390 

15.9 

! 

j'i 

13V7 

I 

f 125, 990 

2.7 

c 

1421 

1 

96,850 

11.3 

1336 

124,  020 

4.7 

n 

1434 

11 

83,540 

8.7 

1350 

1 

118,300 

21.0 

i 

1435 

►  H 

>    84,420 

7.3 

1351 

1 

114. 980 

17.7 

■t 

1473 

H 

1    80,400 

13.5 

1393 

I 

111,070 

9.8 

1472 

H 

8i,770 

15.7 

13U2 

1 

109,510 

8.2 

l        c 

1409 

n 

I    81,810 

8.5 

*f 

1425 

1 

►  li 

.  111,490 

6.4 

n 

1513 

u 

1    77,570 

9.6 

1439 

H 

99, 450 

10.1 

1        ( 

1 

1512 

U 

) 

{  74,320 

4.7| 

•{ 

1476 

it 

99,410 

10.2 

1477 

97,430 

9.7 

i 

i 
i 

•1 

1502 

3 

97,  050 

5.5 

*! 

1334 

* 

\ 

f  127, 560 

16.1  ! 

1503 

90,000 

11.5 

1335 

I    I 

123,030 

3.2  | 

1516 

n 

87,440 

13.0 

1340 

l 

1 

112,380 

10.7  ' 

1348 

l 

1 

101, 620 

5,6  I 

»f 

1353 

i 

1 

f  126, 160 

13.5 

1 

1 

1 

1352 

i 

125, 220 

12.7 

1379 

i 

1 

116,280 

i6.5 : 

1378 

I  II 

115,680 

16.1 

•{ 

1395 

i 

115.660 

15.1 

1301 

i 

>  103,690 

10.3  i 

1394 

i 

•  if 

•  113,240 

12. 2 

1380 

i 

102,340 

8.9 

i 

t 

1441 

H 

108,220 

12.2 

!    »f 

1422 

i 

104,^00 

&6 

I 

1479 

a 

102,440 

0.8 

1437 

i* 

94,730 

9.1 

1519 

u 

.  97,650 

10.1 

•1 

1475 

\l 

93,120 

12.7 

\ 

1354 

i 

J» 

{ 133, 730 

10.6 

1474 

03,110 

12.8 

1580 

n 

)    07,900 

3.5 

1560         TESTS    OP    IRON    STRKL,  AND    OTHER    MATERIALS. 

Sheet  O. — ft"  nteel  plate. 


1235 


1424 


1420 


1437 


1425 


1437 


1130 


1430 


1424        1411 


1419 


1410        1418 


1419 


i 

] 

1431 

1480 

1410 

3 

1431 

1411 

1418 

CI 

| 

Sheet  P.— ft"  8teel  plat* 


1236 


1430 


1430 


1438 


1438 


1441 


1433 


1421 


1420 


1432 


1432 


1440 


1440 


1420 


1421 


1441 

1442 

1442 

1433 

1443 

1443 

TE8T8    OF    IRON,  STEEL,  AND    OTHER    MATERIALS  1561 

Sheet  Q. — ,y '  steel  plate. 


1234 


1434       1436 


1417    I    1409 


1428 


1408 


1416 


1408 


1429 


1416    I    1409 


1417       1428 


Sheet  B. — &-"  steel  plate. 


1232 

1397 

1396 

1399 

1399 

1398 

1398 

1404 

1397 

1896 

1402 

1402 

1403 

1403 

8 

1400 

1404 

1412 
1400 

1413 

1412 

1413 

1401 

1562        TESTS    OP    IRON,    STEEL,    AND    OTHER    MATERIALS. 

Sheet  S.— fc"  steel  plate. 


1401 


1405 


1426 


1405 


1407 


1406 


1422 


1422 


1434       1435 


1423       1423 


Sheet  I. — g"  steel  plate. 


1460 

1477 
147C 

1260 

1478 

1470 

1471 

1479 

1460 

■i 
1 

I    1461 

i 

1477 

1458 

1460 

i     1 

i  1 

-  S  . 

C4 

1476 

1458 

1468 

Sheet  J. — g"  steel  plate. 


1201 

1479 

1470 

.. _. 

1 

1461 

1471 

1478 
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Sheet  K. — fa"  nteel  pkxte. 


1518 


)f>i9 


1519 


1518 


1520 


1490 


1521 


1484 


1484 


1521 


1521 

1483 

1483 

1472 

1486 

1486 

—  — 

1282     | 

- 



Sheet  L.—- fa"  steel  plate. 


1 

! 

1263 

•   | 

1498 

1511 

1498 

1511 

1492 

1 

! 

1487 

1499 

1510 

1499 

1486 

Sheet  M. — fa"  steel  plate. 


i 

j    1500 

1 

1487 

1522 

1505 

1493 

1523 

1264 

1022 

149 

1504 

1505 

1492 

I     I 


Sheet  N.— fa"  steel  plate. 


1469 
1513 

1500 

1506 

1488 

1494 

1205 

1501 

1 
| 

1501 

1467 

1513 

148X 

1507 

1489 

P 

a 
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Sheet  O.-— ft"  steel  plate. 


1506 


1480 


1494 


1903 


£  ' 


Sheet  P. — ft"  steel  plate. 


1491 


1502 


I2G7 


1516 


1497 


1496 


Sheet  Q.— ft"  sttcl  plate. 


s 

i 

i 

»H 

1208 

1 

Sheet  R. — J"  /rfeeJ  pZate. 


1397 

1403 

1402 

1396 

1398 

1399 

_.  . 



1 

' 

1281 

- 

i 

1400 

1495 

1412 

1 
I 

CJ 

1413 

1404 

1401 

1 
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Sheet  S.— \"  steel  plate. 


! 

1282 

140G 

1427 

1426 

1436 

14» 

1416 









-   -   - 

-   

'.-1 

1415 

1414 

1407 

1434 

1422 

lii'y 

Sheet  T.— £"  steel  plate. 


1283 

• 

1408 

1417 

143T 

1436 

1409 

1428 

1425 

1424 

1411 


1418 


141V) 


Sheet  U.— .]"  .steel  plate. 


CI 

00 

2 

1441 

1440 

1421 

1130 

1438 

0 

1284 

1432 

1420 

It  33 

1431 

1430 

Sheet  V. — g"  steel  plate. 


I 

*  1285 

1445 
1444 

1447 

1452 
1446 

1481 
1480 

1448 
1455 

1465 

1464 

1462 

1453 

1454 

1449 

1472 
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Sheet  W. — g"  steel  plate. 


2 

CI 

1266 

1463 

1457 

1451 

1474 

1475 

1458 

1476 
1469 

1477 
14«7 

1473 

1466 

1496 

1456 

1468 

1450 

1 

Sheet  X.— §"  steel  plate. 


1471 

1470 

1476 

3 

t-t 

' 

• 
1460 

1287            1 

1461 

1478 

Sheet  Y.— §"  steel  plate. 


|              1294 

1515 

1508 

1510 

1514 

1500 

1511 

V* 

1406 

1617 

1607 

1497 

1606 
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Sheet  2L— %"  steel  plate. 


1203 

1484 

1488 

1402 

1522 

1503 

1488 

15?0 

1491 

1505 

1500 

1485 

— 

1485 

1518 

1523 

1487 

1513 

1484 

g 

1483 

1510 

14* 

1512 

1512 

1488 

— 

1482 

1521 

1490 

1504 

1501 

1502 

PHOTOGRAPH  OF  A  SHEARED  RIVET. 


H.  Ex.  31. 49.2. 


» 

H 

K 
H 

-3 

w 

CO 


H 
O 

s 

I 

3 

O 


Cm 

o 

H 


O 

CO 


* 


3 
§ 

H 
O 

s 

o 


3 

* 

> 

W 

W 

*J 

H 

F* 

W 

S 

CO 

3 

5* 

H 

a* 
p 

*> 
oo 
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STEEL  AND  WROUGHT-IRON  EYE-BARS. 
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TENSILE  TESTS  OF  STEEL  AND  WROUGHT-IRON  ETE-BABS. 

Tlie  steel  eye-bars  were  furnished  by  General  O.  P.  Stone,  chief 
engineer  for  the  American  committee  of  the  Statue  of  Liberty;  the 
wrought-iron  eye-bars  by  Mr.  J.  T.  Furber,  general  manager  of  the 
Boston  and  Maine  Railroad  Company. 

In  addition  to  the  data  usually  obtained  from  tensile  tests,  special 
attention  was  given  to  the  change  in  the  modulus  of  elasticity  of  the 
metal  which  occurs  after  the  primitive  elastic  limit  has  been  passed. 

Previous  observations  of  this  nature  are  recorded  in  Report  of  Tests, 
1S83,  pages  197,  200,  and  207. 

The  modulus  of  elasticity  under  different  loads,  either  ascending  or 
descending,  is  nearly  constant  within  the  primitive  elastic  limit. 

When  a  load  is  applied  which  exceeds  the  elastic  limit  sufficient  to 
cause  considerable  stretch  of  the  metal,  there  is  a  reduction  in  the 
modulus  of  elasticity,  this  property  being  then  affected  not  only  by 
loads  above  the  primitive  elastic  limit  but  also  by  loads  below  that 
limit.  Under  ascending  loads  the  value  of  the  modulus  of  elasticity 
diminishes,  reaching  its  minimum  value  with  the  last  increment  of  load. 

Under  descending  loads  the  material  does  not  return  over  the  same 
curve  which  the  ascending  loads  traced,  but  the  maximum  value  of  the 
modulus  of  elasticity  is  found  with  the  first  decrement  of  load,  the 
value  diminishing  as  the  loads  are  released.  The  upward  and  down- 
ward curves  closely  resemble  each  other,  the  maximum  curvature  being 
at  the  terminating  ends,  one  curve  l>eing  nearly  the  reverse  of  the  other. 

While  the  bar  is  in  this  state  it  is  seen  there  is  an  apparent  loss  of 
mechanical  work  in  stretching  the  metal  and  its  recovery,  represented 
by  the  area  between  the  ascending  and  descending  curves. 

When  the  bar  is  carrying  the  maximum  load,  if  the  load  is  released 
a  few  thousand  pounds  and  then  applied  again,  a  high  value  of  the 
modulus  of  elasticity  is  obtained,  both  descending  and  ascending.  If, 
however,  the  load  is  released  to  zero  momentarily  and  quickly  re-ap- 
plied, the  metal  shows  a  low  value  of  the  modulus  of  elasticity  when 
the  higher  loads  are  reached. 

These  values  depend  upon  the  total  range  of  stresses  to  which  the 
metal  is  subjected.  The  results  are  not  materially  changed  if  the  bar 
sustains  a  high  load  several  hours. 

Allowing  a  short  period  of  rest  after  each  increment  or  decrement  of 
load  produces  a  slight  addition  to  the  elongations  in  the  one  case  and 
to  the  recoveries  in  the  other,  this  additional  movement  becoming  more 
prominent  as  the  range  of  stresses  increases. 

These  changes  in  tlie  modulus  of  elasticity  which  follow  the  displace 
ment  of  the  metal  by  stretching  are  temporary,  from  which  the  bars 
recover  after  a  period  of  rest,  the  wroughtiron  bars  recovering  a  uni- 
form modulus  of  elasticity  sooner  than  the  steel. 

Alternate  loadings  by  tension  and  compression  of  a  section  of  the 
stem  of  wrought-iron  eye-bar  No.  7G7,  alter  a  long  interval  of  rest, 
showed  that  a  uniform  modulus  of  elasticity  prevailed  over  a  range  of 
stresses  of  70,000  pounds  per  square  inch.    The  deflection  of  the  bar 
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under  compression  loads  account**  for  the  compression  measurements 
being  less  than  the  elongations  for  equal  increments  of  load,  as  the 
micrometer  was  located  on  the  convex  side  of  the  bar. 

The  sectional  areas  of  the  bars  were  first  determined  by  calipering. 
After  stretching  they  were  computed  on  the  assumption  that  the  volumes 
remained  constant,  and  that  the  sectional  areas  diminished  in  the  same 
proportion  as  the  stems  elongated. 

It  is  known,  however,  that  the  volume  does  not  remain  constant,  but 
increases  when  the  metal  is  strained  beyond  the  elastic  limit.  Data 
are  not  available  showing  to  what  extent  the  change  in  specific  gravity 
takes  place,  hence  no  correction  of  areas  is  attempted. 

Specific  gravity  specimens  taken  from  fractured  bar  No.  4137  gave 
the  following  results : 


Condition  of  specimen. 


As  taken  from  fractured  bar 

Annealed 

Comproasod  with  70,000  pounds  per  square  inch . 

Annealed 

H  nrdenod 

Annealed 


Specimen  a. 


Specific, 
gravity. 


7.8656 
7.8595 
7.8580 
7.8587 
7.8400 
7.868L 


Difference*. 


.0008 
.0107 
.0001 


Specimen  6. 

Difference*.' 


Specific 
gravity. 


7.8563 
7.8604 
T.8561 
7.8582 
7.8452 
7.8501 


.0041 
.0043 
.0021 
.0130 
.0139 


The  specific  gravity  specimens  were  cylindrical,  ".90  diameter  by 
1"  loug,  the  axis  of  the  cylinders  being  at  right  angles  to  the  length  of 
the  stem  of  the  eye-bar. 

The  compression  of  the  specimens  after  the  first  annealing  was  length- 
wise the  cylinders,  hence  at  right  angles  to  the  direction  of  the  tensile 
stress  on  the  bar.  The  effect  of  tension  or  compression  loads  is  to  di- 
minish the  specific  gravity,  and  annealing  increases  the  same. 

A  more  decided  reduction  in  specific  gravity  is  effected  by  hardening, 
the  effects  of  which  are  again  removed  by  annealing. 
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DETAILS  OF  TESTS  OF  STEEL  EYE-BARS. 

No.  4134. 


1573 


J±i_ 


T5T 


as"  ** 


Sectional  area  of  stem,  5.26  square  iuches. 

Gauged  length,  260". 

Thirty  10"  sections  laid  off  on  stem  of  bar. 


Appliod  loads. 

In  gauge 

d  length. 
Sot 

Elongation 

(center  to 

center  of 

pins). 

Kemarks. 

"; 

Total. 

Poumls. 
5,260 
26,300 
52,600 
78,900 
105,200 
131,500 
157,000 
170,000 
172,000 
174,000 
176,000 
178,000 
180,000 
182,000 
134,100 
186,000 
188,000 
180,360 
194,620 
190,880 

5,260 
26,300 
52, 600 
78,900 
105, 200 
131,  500 
167,  8U0 

Per  square 
inch. 

Elongation. 

1 
1 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Inches. 

0. 

.0535 
.1024 
.1485 
.1930 
.2405 
.2894 
.3142 
.3173 
.3221 
.3267 
.3820 
.8383 
.3435 
.4025 
.4760 
.5270 
.5890 

1.08 

2.50 

0. 

.0413 
.0901 
.1384 
.1880 
.2390 
.2920 
B 

o: 

.0415 
.0905 
.1385 
.1870 
.2380 
.2910 

0. 
.0422 
.0905 
.1381 
.1870 
11 
S     2.59 
*     2.60 

2.68 

2.88 

3.26 

Inches,     1     Inches. 

0.            |        0. 

Initial  load. 

K  =  28, 953, 000. 
K  -  20. 680, 000. 
K  =  20, 411, 000. 
£  =  31,400,000. 

Elastic  limit. 

Stretching  still  in    progress 
load  watt  reduced. 

.0088 
.0100 
.0107 
.0140 
.0215 

1 

1 

1 

when 

34,610 
85,000 

.0890 

36,000 
37.000 
38,000 

1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 

1,000 

5,  COO 

10,000 

15.000 

20.000 

25,000 

30,000 

1,000 

5,000 

10,000 

15,000 

20,000 

38,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 

2.12 

.0018 

|      5, 2G0 

,o*ted  under 

zoro  load  39 


hours. 
Micrometer  reset. 

26,300 

52,  GOO 



:.... 

•     78,900 

!  105,200 



)3i,500 

Micrometer  reset. 

!  157,800 

.0042 

i      5,260 

1    26, 300 

.     53, 600 

i 

78,900 

1  105,200 

.0008 

ostod  40  hou 

ra  under  sen 



Ltload. 
(After  5  minutes.) 

199,880 

205, 140 
210,400 
215, 660 
220, 920 
226, 180 
231, 440 
236, 700 
241,960 



3.85 
4.09 
4.38 
4.83 
5.33 
6.72 

247,220 
252,480 
257, 740 
263,000 

6.20 

6.68 
7.13 
7.68 

..  ...    i 
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Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pine). 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

268,260 

273, 520 

278,780 

284,010 

289,300 

294,560 

299,820 

305,080 

310. 340 

315,600 

320,860 

326, 120 

331,880 

336,640 

341,200 

0 
0 

Pounds. 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
64,870 

Inches. 

Inches. 

Inches. 
8.26 
8.87 
9.54 

Maximum  load  applied. 

10.23 
10.94 
11.67 
12.42 
13.40 
14.88 
15.43 
16.62 
17.95 
19.60 
20.82 
23.75 

Teat  discoi 

0 

0 

ntinued,  the 
19.19 

bar  at  the  ti 

em  yielding 

under  the  maximum  load. 

=  7.4  per  cent 
=  7.3  per  oeut. 



22.62 

1 """ 

Elongation  of  10-inch  sections,  ".36,  ".52,  ".G7,  ".64,  ".67,  ".64, 
".67,  ".65,  ".70,  ".68,  ".71,  ".72,  ".72,  ".76,  ".73,  ".76,  "-79,  ".77, 
".80,  ".80,  ".81,  ".80,  ".81,  ".82,  ".90,  ".69. 

Elongation  of  pinholes,  A  ".40,  B  ".63. 

Metal  began  to  thin  down  at  sides  of  pin-hole  B. 

No.  4135. 


'.70, 

'.78, 


JH 


w  er 


Sectional  area  of  stem,  5.24  square  iuches. 
Gauged  length,  260". 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pints). 

Total 

Per  square 
inch. 

Pound*. 
1,000 
5,000 
10,000 
15.U00 
20,000 
25. 000 
30,000 

Elongation. 

Set. 

Remarks. 

Pounds. 
5.240 
26,200 
52, 400 
78,600 
104,  800 
131.  000 
157,  200 
160,000 
162,000 
164. 000 
166,000 
168,000 
170,000 
172,000 
174,000 
176,000 
178.000 
180,000 
182. 000 

Inches. 
0. 
.0471 
.0059 
.1415 
.1860 
.2315 
.2780 
.2829 
.2870 
.2903 
.2940 
.2977 
.3014 
.3055 
.3090 
.3130 
.3171 
.3210 
.  3260 

Inches. 
0. 

.0059 
.0081 
.0091 
.0100 
.0109 
.0130 

Inches. 
0. 

Initial  load. 

K  =  27, 832, 000. 
E  :=  29, 147, 000. 
K  =  29, 816, 000. 
K  =  29, 147. 006. 
E  =  29, 279, 000. 

34.730 

Elastic  limit. 
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Applied  loads. 

lu  gangud  length. 

Elougation 

(center  to 

center  of 

pins). 

Inches. 

Remark*. 

Totiil. 

Pounds. 
183,44)0 
184,000 
18H.000 
1*8,  640 
193,880 
199, 120 
204, 300 
209,  010 
214.  810 
220, 080 
225.  320 
230, 5M 
235, 800 
241,040 
246, 280 
261, 520 
256,  760 
262,000 
267, 240 
2T2, 480 
277,  720 
282,  960 
2*8,  200 
2113, 440 
298, 680 
303.  920 
300,160 
314, 400 
310, 640 
324, 880 
330, 120 
335,460 
340,700 
343,700 

0 
345,300 
345,600 
315, 940 
346, 000 
351, 180 
363,300 

0 
0 

Per  nqoifcre 
inch. 

Elongation. 

Sot. 

Inch. 
•  0J13 

Pounds. 
35,000 

Inches. 
.3300 
.3335 
.  3390 
.3488 
.4140 
.8500 
2.14 

36,000 
37,000 
38.000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55, 000 
56,000 
57.000 
58,  000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
85,000 

2.94 
3.10 
a  40 
3.75 
4.08 
4.46 
4.92 

5.40 
5.77 
6.23 
6.73 
7.25 
7.76 



1 



a  31 
8.87 
8.50 
10.21 
10.90 
11.31 
12.31 
13.21 
14.21 
15.22 
16.28 
17.50 
18.86 
20.50 
21.54 

| 

I 

1 

1 

• 

i 

1 

Rested  5  minutes. 

1  Maximum  load  applied. 

rithont  increase  of  load. 

1  =10.4  percent 
=10.3  por  cent. 

0 

22.50 
22.00 
23.26 
23.65 
25.80 
32,70 

11  going  on  v 

66,000 

67,000 
69,330 

Teat  din 

1        • 

0 

continued,  g 
1         27.10 

tretching  stl 

31.60 

Elongation  of  inch  sections,  ".67,  l".ll,  1".02, 1".01, 1",  1".03,1".03, 
1".02,  1".01,  l".02j  1".02,  1".06,  1".08,  1".06,  1".08,  1."06,  1".07.  1".0G, 
1".0G,  1".01,  1".01,  1".03,  1".08, 1".08,  1".04,  1".06,  1".03,  1".07,  ".94,  ".03. 

Elongation  of  pinholes  A  ".52,  B  ".65. 
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After  resting  8  dajrs  and  22  hours. 

Gauged  length,  2S7".10. 

Sectional  area  called  4.747  square  inches. 


Applied  loads. 


Total. 

Pound*. 

5,240 

20,200 

52,400 

73,600 

104,800 

*13l, 000 

157,200 

183,400 

200,000 

235,800 

202,000 

235,800 

209,600 

183,400 

157,200 

131,000 

104,800 

78,600 

62,400 

20,200 

5,240 

26,200 
52,400 
78,000 
104,800 
131,000 
157, 200 
183,400 
209, 000 
235,800 

202,000 

235,800 
202,000 
235,800 
262,000 
235,800 
209,600 
183,400 
209,600 
235,800 
262,000 


Per  Miuare 
inch. 


Pound*. 
1,104 
5,519 
11,039 
10,558 
22,078 
27,597 
33,116 
38,035 
44,155 
49,675 
55,195 
49, 675 
44,165 
38,030 
33,116 
27,597 
22,078 
16.558 
11,039 
5,519 

1,104 

5,519 
10,039 
10,558 
22,078 
27,597 
33,110 
38,036 
44,155 
49,075 

55.194 

49,075 
55,194 
49,675 
55,194 
49, 075 
44,155 
38,636 
44,155 
49,675 
55,194 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.9499 
.1002 
.1621 
.2195 
.2810 
.3442 
.4090 
.4780 
.5488 
.0218 
.5681 
.  5122 
.4554 
.3905 
.3309 
.2749 
.2130 
.1604 
.0851 
.0268 
.0255 
.0737 
.1301 
.1870 
.2451 
.3052 
.3073 
.4300 
.4940 
.6587 
.6251 
.0281 
.5731 
.0290 
.5745 
.0300 
.5751 
.5190 
.4019 
.6169 
.5728 
.0302 


Successive 
elongation. 


Inch. 

0. 

.0499 
.0503 
.0539 
.0574 
.0015 
.0032 
.0657 
.0081 
.0708 
.0730 
.0537 
.0559 
.0568 
.0589 
.0590 
.0020 
.0019 


.0583 


.0482 
.0504 
.0509 
.0581 
.0001 
.0021 
.0627 
.0640 
.0647 
.0004. 


.0460 
.0550 
.0545 
.0555 
.0549 
.0561 
.0671 
.0550 
.0559 
.0574 


Elongation 

(center  to 

center  of 

pins). 


Jim*. 
0. 


Remarks. 


Initial  load. 


After  5  minute*'  rest. 


After  3  miiiutee*  rent. 


Load  released  to  about  10,000  pounds  per  sqnare  inch,  then  applied  again;  time  consumed, 
seconds. 


209,600 
235,800 


44,155 
49,675 


.6601 


.0023 
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Applied  loads. 

Iu  ganged  length. 

Elongation 
(center  to 
center  of 

pins). 

\ 

Total. 

Per  square 
inch. 

Elongation. 

Sttocesflive 
elongation. 

Reiunrktj.                         , 

1 

Pounds. 
262,000 
235,800 
262,000 
235,800 
209,600 
183,400 
157,200 
183,400 
209,600 
235,800 
262,000 
236,800 
209,600 
183,400 
157,200 
131,000 
157,200 
183,400 
209,600 
236,800 
262,000 
236,800 
262,000 
235,800 
209,000 
183,400 
157,200 
131,000 
104,800 
78,600 
52,400 
26,200 
5,240 
26,200 
52,400 
78,600 
104,800 
131,000 
157,200 
183,400 
200.  GOO 

Pounds. 
56,194 
49,675 
66,194 
49,676 
44.155 
88,636 
33,116 
38,636 
44,155 
49,675 
65,194 
49,675 
44,155 
38,636 
33,116 
27,597 
33,116 
38,636 
44,165 
49,675 
65,194 
49,675 
66,194 
49,675 
44,165 
38,636 
33,116 
27,597 
22,078 
16,658 
11,639 
6,519 
1,104 
5,519 
11,039 
5,519 
22,078 
27,597 
33,116 
38,636 
44,155 
49,675 
55,194 
1.104 

Inch, 
.6297 
.5750 
.6304 
.5751 
.6192 
.4626 
.4032 
.4680 
.5139 
.5717 
.6.106 
.6760 
.5200 
.4636 
.4047 
.3447 
.3986 
.4651 
.6126 
.6711 
.6311 
.6761 
.6319 
.6771 
.K10 
.4640 
.4044 
.3460 
.2842 
.2211 
.1689 
.0015 
.0389 
.0838 
.1399 
.1972 
.2650 
.3157 
.3769 
.4397 
.5017 
.5651 
.6300 
.0358 

Inch. 
.0636 
.0647 
.0664 
.0653 
.0659 
.0566 
.0594 
.0648 
.0550 
.0678 
.0580 
.0646 
.0660 
.0564 
.0589 
.0600 
.0538 
.0666 
.0575 
.0585 
.0600 
.0550 
.0668 
.0548 
.0561 
.0570 
.0596 
.0584 
.0618 
.0631 
.0622 
.0674 
.0636 
.0449 
.0561 
.0573 
.0578 
.0607 
.0612 
.0628 
.0620 
.0634 
.0640 
.5912 

Inch. 

i 

• 

1 

1 

1 

1 

235,800 

1 

262, 000 

6,240 

1 

1 
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No.  4136. 


3E 


35'    «.* 


Sectional  area  of  stem,  5.25  square  inches. 

Gauged  length,  260". 

Piu-lioles,  ".22  out  of  center  line  of  stem. 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  ol* 

pina). 

Reruai  ks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

round*. 
6,  200 
IMS,  250 
.V2,  5<)0 
78  7:>0 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Inches. 

0. 

.0456 
.0915 
.1369 
.1815 
.2264 
.  2720 
.2945 
.2985 
.3019 
.3055 
.3090 
.3130 
.3166 
.3194 
.3240 
.3280 
.3316 
.3354 
.3406 
.3459 
.3700 
.5065 

1.07 

2.35 

Inch. 

0. 

.0065 
.0085 
.0089 
.0096 
.0101 
.0109 

Inches. 
0. 

Initial  load. 

E  ^29,612.000. 
K  .=■  28, 888, 0O«. 
E  -29.fiK.000. 



105  000 

131  250 

E  =  29,  279.  000.                                            j 
E=.  29, 017, 000 

157,500 

170  000 

172,  000 
174  000 

, 

j 

E-=  29,816,000. 

176,  000 
178, 000 
180, 000 
182, 000 
183,750 
1X6, 000 
188,000 
190,000 
192  000 

.0147 

104,000 
106,000 
108,000 
200  000 

1 

37,330 

Elaatic  limit. 
Ri'Htcd  5  minutes. 

204, 750 
210  000 

39,000 
40,000 
41,000 
42, 000 
43, 000 
44,000 
45,  000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50, 0"0 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 

2.70 
3.30 
3.61 
4.02 
4.44 
4.86 
5.30 
5.74 
6.18 
6.67 
7.15 
7.65 
8.20 
8.78 
9.42 
10. 05 
10.70 
11.41 
12.17 
13.07 
13.90 
14.83 
15.80 
17.00 
18.35 
19.83 
21.05 

215  250 

220,  000 
225  750 

231  000 

236,250 
241,  500 

246,  750 
252  000 

267,  250 
262, 500 

267, 750 
273, 000 

278, 250 

283,  500 

288,  750 

294,000 

299, 250 

304  54*0 

300, 750 
315, 000 

3-20, 250 

325, 500 

330,750 
336, 000 
341, 2.i0 

345,200 
0 

0 

346,600 

21.35 
23.70 
26.05 
2H.80 
29.30 
29.70 

351,  750 

357,000 
361,400 

3<>2, 000 
362,250 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1579 


Applied  loads. 

In  gauged  lengtn. 

Elongation 

(center  to 

oenterof 

pins). 

Kent  arks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

364.000 

365,400 

366,000 

366,100 

366,400 

367,300 

367,500 

307,700 
368.800 
369,000 

0 

0 

Pounds. 

Inches. 

Inch. 

Inches. 

30.70 

31.90 

32.80 

33.00 

33.60 

C       34.20 

)        34.40 

(       34.80 

>       36.00 

35.65 

36.20 

36.60 

Maximum  load  reached. 
=  11.7  percent. 
=  11.5  per  cent. 

70,286 
0 
0 

30.42 

36.48 

Elongation  of  10  inch  sections,  ".57,  1".16,  1".22,  l'M8,  l'M9,  I'M 8, 
l'MC,  1".20,  l'M3,  F.17,  l'M3,  I'M?,  1".23,  l'MO,  I'M  7,  1".1G,  1".20, 
I'M  7,  1".17,  1".14,  1".I3,  l".20,  l'Ml,  1M7,  I'M?,  1;M5,  I'M 7,  l'MC, 
1".2G,  ".88. 

Elongation  of  pin  holes,  A  ".51,  B  7/.f>6. 

Elongations  now  measured  in  290".42. 

Sectional  area  called  4.70  square  inches. 


Applied  loads. 

In  ganged  length. 

Elongatiou 

(center  to 

center  of 

plus). 

Inch. 
0. 

Remarks. 

Total. 

Pounds. 

•    5,500 

26, 250 

52,500 

78,750 

1U5.000 

131,250 

157, 500 

183,750 

210,000 

236,250 

262,600 

10,000 

5.250 

5,250 

26,260 

52,500 

78,750 

105,000 

131,250 

157,500 

183,750 

210,000 

236,250 

262,600 

Per  square 
inch. 

Elongation. 

Inch. 

0. 

.0495 
.1087 
.1682 
.2294 
.2923 
.3577 
.4236 
.4908 
.5595 
.6310 

Set. 

Inch. 
0. 

Pounds. 
1,117 
5,585 
11,170 
16,756 
22,340 
27,926 
33,510 
39,096 
44,680 
60,266 
55,860 

Micrometer  reset. 

Rested  1  hour. 
MicrOiUeter  reset. 

Immediate  set. 

Set  after  10  minutes. 

Set  after  12  minutes. 

• 

-..0010 

1,117 
1,117 
5,585 
11, 170 
16,756 
22,340 
27,926 
33,510 
39,096 
44,680 
50,265 

56,860 

—.0150 
0. 

0. 
.0500 
.1090 
.1675 
.2292 
.2926 
.3570 
.4227 
.4894 
.6566 

.6263 

0. 

f      .0028 
I       .0005 
I       .0000 

1 
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Total. 


Pound*, 

5,250 

20,250 

52,500 

78,  750 

105,000 

131, 250 

157,500 

183,750 

210,000 

230, 250 

202,  500 

288,750 

315,000 

341,250 

341,260 

315,  000 

288, 750 

202, 500 

230, 250 

210,  000 

183, 750 

157,500 

131,  250 

105,000 

78,750 

52,500 

20, 250 

5,250 

5,  250 

20, 200 

52.  500 

78, 750 

105, 000 

131,250 

157,500 

183, 750 

210, 000 

230, 250 

202, 500 

230,250 

210,  000 

183,750 

I  157,500 

J  131.250 

\  105.000 

78,750 

I     52, 501) 

|    20,250 

I      5, 250 

5,250 


VoundM. 
1,117 
5.585 
11,170 
10,755 
22,340 
27,925 
33,510 
39,005 
44.680 
50,205 
55,850 
61,435 
67,020 
72,005 
72,005 
07,020 
01,435 
55,  850 
50,265 
44.G80 
30,005 
33,510 
27, 925 
22,340 
10,755 
11, 170 
5,585 

1,117 

1,117 
5,585 
11,170 
16,755 
22,310 
27.925 
33, 510 
30, 005 
44,080 
50,205 
55, 850 
50.205 
44,080 
39,005 
33.  510 
27, 925 
22,340 
16.  755 
11, 170 
5,  585 

1,117 

1,117 


In  gauged  length. 


Elongation. 


Inch. 

.0503 
.1094 
.1685 
.2294 
.2915 
.3571 
.4314 
.4883 
.5537 
.6220 
.6049 
.7744 
.8000 
.8750 
.8190 
.7005 
.7005 
.0400 
.5770 
.5130 
.4470 
.3813 
.3135 
.2440 
.1715 
.0957 
.0301 
.0215 
0. 
.0500 
.1091 
.1090 
.2302 
.2940 
.3580 
.4231 
.4899 
.  5555 
.0257 
.5691 
.5115 
.  4520 
.3907 
.3285 
.  2050 
.2000 
.1340 
.0650 
.0011 
.0012 
0. 


Sticcesaive 
elongation. 


Inch, 

0. 

.0503 
.0591 
.0591 
.0009 
.0621 
.0656 
.0643 
.0669 
.0654 
.0083 
.0729 
.0795 
.0916 


.0560 
.0585 
.0600 
.0005 
.0630 
.0640 
.0660 
.0657 
.0678 
.0095 
.0725 
.0758 
.0050 
.0080 
0. 

.0500 
.0591 
.0599 
.0612 
.0038 
.0640 
.0651 
.0608 
-.0050 
.0702 
.0560 
.0576 
.  0505 
.0613 
.0622 
.0635 
.0050 
.0000 
.0690 
.0009 
.  0029 


Elongation 

(oenter  to 

center  of 

plus). 


Inch. 


Remarks. 


£=27,444,000. 

Rested  15  minutes  under  load. 

E=26,633,000. 

E=26, 119, 000. 

E=24,725,000. 

£=25,225,000. 

E=24,245,000. 

£=24,801,000. 

E=23;748,000. 

£=22.249,000. 

£=20,402,000. 

£=17,707,000 

£=28,984,000. 

E=27,726,000. 

E=27,033,000. 

£=26,809,000. 

£=25,745,000. 

E =25, 343,000. 

£=24,575,000. 

E=-24,687,000. 

E=23,923,000. 

£=23,338,000. 

£=22,372,000. 

£=21,398,000. 

Immediate  set. 

Set  after  20  minute*. 

Mlcroinetor  reset. 


Immediate  twt. 
S«t  after  6  miuutc*. 
Micrometer  rvwt. 
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ApplW 

yl  loads. 

Per  square 
incli. 

rounds. 
5,585 

11,170 

16,755 

22,940 

27,925 

33. 510 

39,005 

44,680 

50,265 

55,850 

50,265 

44,680 

39,005 

33,  510 

27,025 

22,340 

16,755 

11, 170 

5,585 

1,117 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pin*). 

Remarks. 

Total. 

Elongation 

Snocessive 
elongation. 

Pound*. 
26r250 

52. 500 

78,  750 

105,000 

131,  250 

157,  500 

183. 750 

210,000 

236,250 

262,500 

236,250 

210,000 

183.750 

157,500 

Inch, 
c       .0503 
I       .0504 
i       .1003 
I       .0900 
c      .1685 
X       .1600 
r       .2209 
I       .2309 
t      .2922 
I       .2035 
e       .3562 
I       .3675 
r       .4209 
I       .4222 
c       .4868 
I       .4885 
r       .5533 
I       .5540 
;       .6209 
)       .6230 
t       .6660 
I       .6669 

<  .5082 
{       .5080 
t       . 4491 
\       .4489 
c      .3886 
\  '    .3880 
€       .3262 
\       .  3252 
r       .2631 
I       .2620 
r       .1980 

<  . 1971 
r       .1331 
>       . 1310 
r       .0665 
t       .0027 
t       .0048 
t       .0030 

Bari 

-.0054 

0. 

.0504 
.1084 
.1660 
.2260 
.2870 
.3510 

Inch.     * 
.0503 

Inch. 

Immediate  elongation. 
After  3  nfinnte*. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Immediate  recovery. 
After  3  mtnntos. 

Do. 

Do. 

Do. 

Do. 

Do.  . 

Do. 

Do. 

Do. 

Do. 

15  hours. 

Set  found  after  resting,  t.  «.,  total  re- 
covery =  ".0018  +  ".0054  =  ".0072. 

Micrometer  reset. 

.0500 

.0502 

.0614  ' 

.0623 

.0640 

.0647 

.0659 

.0665 

.0676 

.0549 

.0578 

.0501 

.0605 

i 
! 

.0624 

131,250 

105,  000 
78,750 
52,500 
26,260 
5,250 

5,250 

6,260 
26,260 
52,600 
78,760 
106,000 
131,250 
167,600 

.0631 

.0651 

.0649 

0.676 

0.607 

rested  nnder  initial  load 

1,117 
6,686 
11, 170 
16,75*5 
22,340 
27,025 
33,510 

.0504 
.0580 
.0570 
.0590 
.0620 
.0640 
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Applied  loads. 


Total. 


Pound*. 
183,750 
210,000 
230,250 
202,500 
236,250 
210,000 
183,750 
157,500 
131,250 
106,000 
78,750 
52,500 
20,250 
5,250 


Per  square 
inch. 


Elongation, 


Pounds. 
30,095 
44,680 
50,265 
55,850 
50,265 
44,680 
30,005 
33,510 
27,025 
22,340 
16,755 
11,170 
6,585 
1,117 


In  ganged  length. 


Inch, 
.4157 
.4830 
.5493 
.6180 
.5621 
.5047 
.4450 
.3857 
.3241 
.2609 
.1970 
.1321 
.0644 
.0065 


Successive 
elongation. 


Inch, 
•  .0647 
.0682 
.0654 
.0687 
.0559 
.0574 
.0588 
.0002 
.0616 
.0632 
.0639 
.0649 
.0677 
.0579 


Elongation 

(oenter  to 

center  of 

pins). 


Inch. 


Bemarks. 


Test  discontinued. 


After  a  farther  rest  of  26  hoars  the  bar  placed  in  the  testing-machine  and  loaded  as  follows: 


5,250 

26,250 

52,500 

78,750 

105,000 

131,250 

157,500 

183,750 

210,000 

226,250 

262,500 

236,250 

210,000 

183,750 

157,500 

131,250 

106,000 

78,750 

52,500 

26,250 

6,260 

262,500 

6,250 


1,  U7 
5,585 
11, 170 
10,755 
22,340 
27,925 
33,510 
39,095 
44,680 
50,265 
56,850 
50,265 
44,680 
39,095 
33,610 
27,925 
22,340 
16, 755 
11,170 
6,585 
1,117 
55,850 
1,117 


.0501 

.0501 

.1080 

.0579 

.1652 

.0672 

.2246 

.0594 

.2861 

.0615 

.3504 

.0643 

.4151 

.0647 

.4821 

.0670 

.6499 

.0678 

.6191 

.0692 

.6641 

.0560 

.5067 

.0574 

.4481 

.0580 

.3881 

.0600 

.3266 

.0615 

.2034 

.0632 

.2000 

.0634 

.1364 

.0636 

.0696 

.0668 

.0119 

.0677 

.6205 

.6086 

.0130 

.6075 

Initial  load. 


Tent  discontinued. 


A  fter  a  further  rest  of  24  hours  and  20  minutes  the  bar  again  placed  in  the  tenting  roach  in*  and 
loaded  as  follows  (total  rest  intervening  from  time  of  first  ^training,  64  hoars  and  20  rainutea) : 


5,250 

26.250 

52,500 

78,750 

105,000 

131,250 

157,500 

183,750 

210,000 


1,117 
6,686 
It,  170 
16,755 
22,340 
27,925 
33,610 
39,095 
44,680 


.0522 

.0522 

.1105 

.0583 

.1686 

.0581 

.2280 

.0594 

.2804 

.0614 

.3523 

.0629 

.4175 

.0652 

.4843 

.0068 

Initial  load. 
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Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Total. 

Per  square 
inch. 

Elongation. 

Successive 
elongation. 

Remarks. 

Pounds. 
236,250 

Pounds. 
50,265 
55.850 
50,265 
44,680 
30.005 
33,510 
27,925 
22,340 
16,756 
11, 170 

5,585 

1,117 
55,850 

1,117 
55,850 

1,117 
55,850 

1,117 

Inch. 
.5522 
.0205 
.5647 
.5078 
.4489 
.3888 
.3283 
.2654 
.2024 
.1301 
.0712 
.0134 
.6227 
.0127 
.6245 
.0135 
.6246 
.0142 

Inch. 
.0679 
.0683 
.0558 
.0569 
.0589 
.0601 
.0605 
.0029 
.0630 
.0633 
.0679 
.0678 
.6093 
.6100 
.6118 
.6110 
.6110 
.6103 

Inch. 

262,500 

226,250 

210,000 

183,750 

157, 500 

131,250 

105,000 

78,750 

52,500 

26,250 

5,250 

262,500 

5,250 

262,500 

5,250 

262,500 

5,250 

Test  discontinued. 

After 
follows 

5, 250 
262,250 
52,500 
78,750 
105,000 
131,250 
157,500 
183, 750 
210.000 
236,250 

202,  500 


a  farther  rest  of  73  hours  the  bar  again  placed  in  the  testing  machine  and  loaded  as 
(total|rest  intervening  from  time  of  first  straiuiug  97  hours  20  minutes) : 


1,117 
5,585 
11,170 
16,756 
22,340 
27,925 
33,610 
39,095- 
44,680 
50,265 

55,850 


50,265 
44,680 
30,095 
33,510 
27,925 
22,340 
16,755 
11, 170 

5,685 

1,117 
55,850 

1,117 
65,850 

1,117 


0. 

.0500 
.1079 
.1642 
.2211 
.2792 
.3401 
.4033 
.4680 
.5350 
.6039 
.6062 
.5502 
.4936 
.4352 
.3756 
.3164 
.2538 
.1919 
.1301 
.0642 


.0500 
.0579 
.0663 
.0569 
.0581 
.0609 
.0632 
.0647 
.0670 
.0689 
.0023 
.0560 
.0567 
.0583 
.0697 
.0601 
.0616 
.0619 
.0618 
.0659 
.0562 
.5909 
.6000 


236,250 
210,000 
183,750 
157,600 
131,250 
105,000 

78,750 

52,500 

26,250 
5.250 
262,500            55,850              .6079 
5, 250              1, 117              .  0079 
262,500            65,850              .6079 
5,250  1,117  .0086  .6993     Test  discontinued. 

After  a  farther  rest  of  29  days  bar  again  placed  in  the  testing-machine  and  loaded  as  follows : 


Initial  load. 


After  8  minutes'  rest. 


5,250 
26,250 
52,600 
78,750 


1,117 

6,585 

11,170 

16,755 


.0520 
.1112 
.1675 


.0526 
.0686 
.0563 


Initial  load. 

E=t27,679,000. 
E=28,809,000. 
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Applied  loads. 


Total, 


Pounds. 
105, 000 
131,250 
157,500 
183,750 

210,000 

236,250 

262,500 

236,260 
210,000 
183,760 
157,600 
131,250 
105,000 
78,750 
52,500 
26,250 

5,250 

26,250 

52,500 

78,750 

105,000 

131,250 

157.500 

183,750 

210,000 

183,750 

157,500 

131,250 

105,000 

78,750 

52,500 

26,250 

5,260 


Per  square 
inch. 


Elongation. 


Pounds. 
22,340 
27,925 
33,510 
39,006 

44,680 

50,265 

55,850 

50,265 
44,680 
39,095 
33,510 
27,925 
22,340 
16,755 
11, 170 
5,585 

1,117 

5,585 
11, 170 
16,755 
22,340 
27,925 
33,510 
39,096 
44,680 
39,095 
33,610 
27,926 
22,340 
16,755 
11, 170 
6,585 
1,117 


In  ganged  length. 


Inch. 
.2237 


.3365 


.4520 

.5084 
.5673 
.6695 
.5140 
.4583 
.4021 
.3460 
.2805 
.2327 
.1753 
.1188 
.0602 
.0081 
.0067 
.0569 
.1147 
.1710 
.2274 
.2839 
.3408 
.3980 
.4550 
.3997 
.3439 
.2876 
.2315 
.1749 
.1183 
.0598 
.0083 


Successive 
elongation. 


Inch. 
.0562 
.0563 
.0565 

.0670 

.0585 

.0564 
.0589 
.0022 
.0656 
.0657 
.0562 
.0561 
.0565 
.0568 
.0674 
.0565 
.0686 
.0521 
.0014 
.0502 
.0678 
.0563 
.0564 
.0666 
.0569 
.0572 
.0570 
.0553 
.0658 
.0563 
.0561 
.0566 
.0566 
.0585 
.0615 


Elongation 

(center  to 

center  of 

pina). 


Inch. 


Remarks. 


E=28, 861, 000. 
E=28,809f000. 
£=28,707,000. 
E=28,456,000. 
E=27, 726, 000. 
Slow  yielding  nnd.  r  stroaa.  Carried 

this  load  3  minutes. 
E=28,758,000. 
£=27,538,000. 
After  3  mi  nates'  rest. 
B=29,225,000. 
E=29,120,000. 
E=28,861,000. 
E=28, 912, 000. 
E=28,707,000. 
E=28,556,000. 
Ec=28, 257, 000. 
E=28,  707, 000. 
E=27,679,000. 

After  5  minutes*  rest. 

E=28,062,000. 
E=28, 809,000. 
E=28, 758, 000. 
£=28,707,000. 
E=28,506,000. 
E=28,355,000.  ■ 
E=28,4Ti0,000. 
E= 29, 330, 000. 
E=20, 067, 000. 
E=28, 809, 000. 
E=28,912,000. 
E=28,657,000. 
E=28,657,000. 
E=27,726,000. 
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&*: 


JV*ttcPtyf. 


85'     Sh0 

Sectional  area  of  stem,  5.24  square  inches. 
Gauged  length,  260". 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Bemarlcs. 

Total. 

Per  square 
incn. 

Elongation. 

Set 

Pounda. 
5,240 
26,200 
52,400 
26,200 
78,600 
62,400 
26,200 
104,800 
78,600 
52,400 
26,200 
131,000 
104,800 
78,600 
52,400 
26,200 
167, 200 
131,000 
104,800 
78,600 
52,400 
26,200 
172,000 
174,000 
176, 000 
178,000 
180,000 
182,000 
183,400 
157,200 
131,000 
104,800 
78,600 
52,400 
26,200 

186,000 

188,000 
190,000 
192,000 
193,880 
188.400 
157,200 
131,000 
104,800 
78,600 
62,400 
26,200 

"52,406"* 
78,600 
104,800 
131,000 
167,900 
188,400 
199,190 
904,860 
909,600 

188,400 
167,900 
181,000 

Pound*. 

1,000 

6,000 
10,000 

5,000 
15,000 
10,000 

6,000 
20,000 
16,000 
10,000 

5,000 
25,000 
20,000 
15,000 
10,000 

5,000 
80,000 
25,000 
20,000 
15,000 
10,000 

5,000 

Inchei. 

0. 

.0410 
.0878 
.0426 
.1330 
.0888 
.0433 
.1780 
.1340 
.0896 
.0439 
.2280 
.1790 
.1348 
.0904 
.0448 
.2710 
.2269 
.1830 
.1389 
.0949 
.0479 
.2949 
.3032 
.3076 
.3118 
.3169 
.3225 
.8274 
.2843 
.9403 
.1960 
.1518 
.1070 
.0608 
C       .8375 
\       .3400 
.8685 
.4285 
.6800 
.9480 
.9891 
.8945 
.8499 
.8032 
.7569 
.7096 
.6697 
.6685 
.6998 
.7468 
.7918 
.8381 
.8866 
.9877 

9,07 

9.89 

9.78 

.4816) 
.4847> 
.8868) 

Inch. 
0. 
.0010 

0.  ' 

Initial  load. 
Elaetio  limit 

Micrometer  reset  Special  readings. 

.0017 

.0021 

.0029 

.0086 

.0069 

85,000 
30,000 
25,000 
20,000 
15,000 
10,000 
6,000 

85,600 

.0189 

. 

87,000 
86,000 
80,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
88,000 
89,000 
40,000 

86,000 
80,000 
26,000 

.6140 

.6189 

8.81 

H.  Ex.  31 100 
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Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

i 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Remarks.                      j 

i 

PImhmIv. 

104,800 

78,600 

62,400 

26,200 

26,200 

62,400 

78,600 

104,800 

131,000 

157,200 

183, 400 

183,400 

214. 840 
220,  080 
225,  320 
230, 560 
235  800 
241. 040 
I  246,  280 
'  251,520 

Pounds. 
20,000 
15,000 
10,000 
5,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
35,000 
35,000 

41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
so  ono 

Inches. 
.88501 
.2821 
.2283 
.1681 
.1524 
.1999 
.2470  ' 
.2961 
.3479 
.4010 
.4588 
.4583. 

Inch. 

2nehe$. 

1 

i 

""  .1136" 
.1110 

i 
i 

Bested  12  minutes. 

.1178 
.1183 

3.45 

3.80 

4.26 

4.66 

5.06 

5.58 

6.02 

6.40 

6.85 

7.86 

7.87 

8.58 

9.04 

9.64 

10.80 

11.10 

J  1.75 

12.57 

18.50 

14.40 

16.50 

16.56 

17.70 

19.00 

20.67 

21.70 

|  256,760 
262  000 

|  2G7  240            M  OAO 

;  272  480 

52,000 

53.000 
54,000 
55,000 
56.000 
57, 000 
58,000 
SO  MM 

'  277  7!20 

282,  960 

288,  200 
293.  440 
298,680 
303,  920 

309  160 

314.400    1        60,000 
319  640    1        61,000 

324.880    !        62,000 
330.120            63,000 
335,  360     i        64,  000 
340,  600             05  000 

343, 700 

0 
345,  840 
351,  080 
356, 320 
361,  560 
366.  800 
368,000 

0 

0 

0 
66,000 
07,000 
68,000 
69,000 
70,000 
70, 229 

0 

0 

22.40 
25.00 
27.30 
80.70 
35.20 
86.80 

Tensile  strength. 

=  11.6  per  cunt.                                      1 

ssll.4  per  cent. 

30.15 

34.98 

Elongation  of  10-inch  sections,  ".76,  1".22, 1".27,  1".21, 1".26,#  1".20, 
l."19,  1".22,  I'M?,  l."24,  1",20,  1".15,  1".19,  1".20,  1".15,  1".20,  1".13, 
1".13,  1".18,  1".10,  1//.12,  1".05,  1".06,  1".10,  1".09,  l".ll,  1".04,  1".13, 
".15. 

Elongation  of  pin-holes,  A  ".55,  B  ".50. 

Area  at  fracture,  4".83  x  ".94  =  4.54  square  inches. 

Contraction,  13.4  per  cent. 

Fractured  4£  feet  from  center  of  pin-hole  A. 

Appearance,  granular,  radiating  from  a  button  of  hard  metal  about  £" 
diameter,  which  was  rolled  into  the  surface  of  the  bar. 
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After  a  rest  of  5  days  and  18  hours,  fractured  end  B  again  placed  in 
the  machine. 

Gauged  length,  233".41,  beginning  near  the  fractured  end  and  termi- 
sating  at  the  same  point  at  end  6  as  the  original  gauged  length. 

Sectional  area  called  4.095  square  inches. 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

! 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Successive 
elongation. 

Pound*. 

5,240 

20,200 

52,400 

78.000 

104.800 

131,000 

157,200 

183,400 

157,200 

131,000 

104,800 

78,000 

52,400 

20,200 

5,240 

20,200 

52,400 

78,000 

104,800 

131,000 

157, 200 

183,400 

209,000 

235,800 

282,000 

235,800 

209,000 

183,400 

157,200 

131, 000 

104,800 

78,000 

52,400 

20,200 

5,240 

20,200 
62,400  • 
78,000  « 
104,800 
131, 000 
157,200 
183,400 
209,000 
235.800 

Pounds. 
1.110 
5,580 
11,100 
10,740 
22,319 
27,899 
33.479 
39,059 
83,479 
27,899 
23.319 
10,740 
11,160 
5,680 
1,110 
5,580 
11,100 
16,740 
22,319 
27,899 
33, 479 
39,050 
44,838 
50,218 
5,580 
50,218 
41,038 
39,059 
33,479 
27,899 
22,319 
16, 740 
11,100 
6,580 

1,110 

6,660 
11,160 
10.740 
22,319 
27.899 
33,479 
89,059 
44,638 
50,218 

Inch. 
0. 

.0383 
.0842 
.1300 
.1792 
.2330 
.2902 
.3530 
.3090 
.2031 
.2159 
.1070 
.1180 
.0071 
.0269 
.0021 
.1080 
.1540 
.2030 
.2531 
.3037 
.3509 
.4200 
.4939 
.5706 
.5330 
.4860 
.4371 
.3870 
.3378 
.2800 
.2330 
.1810 
.1272 
c       .0810 
I       .0740 
.1121 
.1581 
.2000 
.2541 
.3050 
.3508 
.4089 
.4023 
.5109 

Inch. 

0. 

.0383 
.0409 
.0404 
.0480 
.0538 
.0572 
.0028 
.0440 
.0459 
.0472 
.0489 
.0490 
.0609 
.0413 
.0363 
.0459 
.0466 
.0484 
.0601 
.0500 
.0532 
.0031 
.0739 
.0828 
.0445 
.0470 
.0479 
.0495 
.0498 
.0618 
.0630 
.0620 
.0538 
.0482 
.0004 
.0875 
.0400 
.0479 
.0481 
.0609 
.0618 
.0621 
.0634 
.0640 

Inch. 
0. 

Initial  load. 

i 
After  resting  1  hour. 
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Applied  loads. 

Id  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Successive 
elongation. 

Pounds. 

90S,  000 

235,800 
209,000 
235,800 
202,000 
235,800 
209,600 
186,400 
157,200 
183,400 
209,600 
235, 800 
262,000 
5,240 
107,200 
183,400 
209,600 
235,800 
262,000 
286,800 
209,600 
183,400 
157, 200 
131,000 
104,000 
78,600 
52,400 
26,200 
5,240 
26,200 
262,000 

Pounds. 

55,798 

50,218 

44,638 

50,318 

55,798 

50,218 

44,638 

80,069 

33, 478 

39,059 

44,638 

50,218 

55,798 

1,116 

83,479 

89,059 

44,638 

50,218 

55,798 

50,218 

44,638 

39,059 

33,479 

27,899 

22,319 

16,739 

11,160 

5,680 

1,110 

5,580 

55,798 

5,580 

55,798 

5,580 

65,798 

5,580 

65,798 

6,580 

1,110 

Inch. 
(      .5778 
\       .5808 
(       .5830 
.5874 
.4908 
.6308 
.5836 
.5381 
.4917 
.4441 
.3947 
.4404 
.4870 
.5350 
.5844 
.0900 
.8710 
.4230 
.4759 
.6295 
.5850 
.5400 
.4931 
.4459 
.8900 
.3408 
.2947 
.2429 
.1921 
.1370 
.0987 
.1300 
.5800 
.1307 
.6809 
.1389 
.5879 
.1898 
.6887 
.1400 
.0970 

Inch. 
.0009 
.0028 
.0024 
.0460 
.0400 
.0400 
.0408 
.0445 
.0404 
.0470 
.0494 
.0457 
.0460 
.0480 
.0494 
.4944 
.2810 
.0520 
.0529 
.0588 
.0566 
.0450 
.0409 
.0472 
.0499 
.0492 
.0521 
.0518 
.0608 
.0551 
.0483 
.0303 
.4500 
.4503 
.4502 
.4480 
.4490 
.8988. 
.3994 
.4487 
.0430 

Inch. 

1    26,200 

,  262,000 

26, 200 
262,000 

26,200 
262,000 

26,200 
5,240 
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Samples  taken  from  steel  eye-bar  No.  4137  one  month  and  seven  days 
after  the  original  test  of  the  eye-bar. 

[Sketch  showing  positions  from  whence  specimens  were  taken  from  the  shorter  frac- 
tured end.] 
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770 


A 


r769 


778a  776  b 
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Mdt 


No.  769,  compression  specimen. 
No.  770,  compression  specimen. 
No.  778a,  compression  specimen,  annealed. 
No.    7765,    compression    specimen,    not 
annealed. 


V7J 


No.  779,  compression  specimen,  annealed. 

No.  783,  tension  specimen. 

No.  784,  tension  specimen. 

(a  and  6,  specific  gravity  specimens.) 


No.  769. 
Compression  test 


Crosswise  specimen. 

Total  length,  4".75. 

Diameter,  ".900. 

Sectional  area,  .636  square  inch. 

Ganged  length,  3". 


1 

!       Applied  loads. 

In  ganged  ldftgth. 

Remarks. 

Total. 

Pounds. 
636 
8,180 
G,360 
9,540 
12,720 
15,900 
19,080 
22,260 
25,440 
28,620 
31,800 
34,980 
38,160 
41,340 
41,976 
42,  612 
43,248 
43,884 
44,520 
4.^156 
45,792 
46,428 
47,064 
47,700 
48,336 
48,972 
49,608 
50,244 
50,880* 
51,516 
52, 152 
52,788 
i     53,424 
1    55,800 

Per  square 
incn. 

Compres- 
sion. 

Set 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
85,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 

Inch. 

0. 

.0006 
.0011 
.0016 
.0022 
.0027 
.0032 
.0037 
.0043 
.0048 
.0055 
.0062 
.0070 
.0080 
.0082 
.OOfifi 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

•0001 
•0002 
.0004 
.0006 
.0009 
.0014 

Initial  load. 
Ultimate  strength. 

68,000    ,          .0088 
69,000             .0092 
70,000    1          .0095 
71,000    1         .0099 
72,000    1         .0108 
73,000    |         .0107 
74,000    1         .0115 
75,000    I         .0122 
76,000    1         .0131 
77,000    j          .0189 
78,000               01  Ad 

."002i"* 

.0046 

79,000 
80,000 
81,000 
82,000 

.0170 
.0193 
.0222 
.OSfiO 

::.:::.:::*.: 

.ouo 

83,000    i         .0309 
84, 000    i           A&U 



87,736 





1 

Failed  by  triple  flexure. 
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No,  770. 

Compression  test. 

Lengthwise  specimen. 

Total  length,  8".90.  * 

Diameter,  ".900. 

Sectional  area,  .636  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45.000 
60,000 
55,000 
56,000 
57,000 
68.000 
60,062 

Compres- 
sion. 

Inch. 

0. 
.0010 
.0020 
.0031 
.0043 
.0055 
.0070 
.0102 
.0160 
.0255 
.0376 
.0608 
.0685 
.0797 
.0976 

Set. 

Pounds. 

636 

3,180 

6.360 

0,540 

12,720 

15,900 

10,080 

22,260 

25,440 

28,620 

31,800 

34,080 

35, 616 

86,252 

36,888 

88,200 

Inch. 

0. 

0. 

0. 
.0002 
.0003 
.0005 
.0012 
.0034 
.0081 
.0168 
.0261 
.0485 

Initial  load. 
Ultimate  atnogth. 

Failed  by  triple  flexure. 
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No.  778a. 

Compression  test. 

Lengthwise  specimen.   Annealed  end.   Heated  cherry  red  and  cooled 
in  open  air. 
Total  length,  ±".43. 
Diameter,  ".900. 
Sectional  area,  .636  square  inch. 
Ganged  length,  3". 


Applied  loids. 

In  ganged  length. 

Bemarlca. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set 

Pounds. 
636 
3,180 
6,360 
0,540 
12,720 
15,000 
10,080 
10, 716 
20,352 
20,088 
21,624 
22,360 
22,806 
23,532 
24,168 
24,804 
25,440 
26,076 
26,712 
27,348 
27,084 
28,620 
20,256 
20,802 
30,528 
31,164 
31,800 
53,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
83,000 
34,000 
85,000 
86,000 
37.000 
88,000 
80,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
84,748 

Inch. 

0. 

.0004 
.0010 
.0016 
.0021 
.0026 
.0032 
.0038 
.0034 
.0035 
.0036 
.0038 
.0030 
.0040 
.0040 
.0040 
.0041 
.0042 
.0043 
.0044 
.0044 
.0045 
.0045 
.0116 
.0278 
.0888 
.0410 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  toed. 

Elastic  limit. 
Ultimate  strength. 

-.0001. 

-.0001 

-.0002 

Failed  by  triple  flexnre. 


1592        TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS 

No,  7786. 

Compression  test 

Lengthwise  specimen  from  unannealed  end. 

Total  length,  4".41. 

Diameter,  ".900. 

Sectional  area,  .636  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Per  square 
inch. 


In  ganged  length. 


Compres- 
sion. 


Set. 


Pounds. 
636 
3,180 
6,360 
9,540 
12,720 
15.000 
19,080 
19,  716 
20,352 
20,988 
21, 624 
22,260 
22, 896 
23,532 
24, 168 
24,804 
25,440 
26, 070 
26, 712 
27,3-18 
27,984 
28,620 

29,  256 
29,892 

30,  528 
31, 164 
31,800 
32,436 
33,  072 
3.1,  708 
34,344 
34,980 
35,616 
36,252 
36,888 
37,524 
38,160 
38,796 
39,432 
40, 068 
40.  704 
41, 340 
41,976 
42, 612 
43,248 
43,884 
44, 520 
45,  156 
45,792 
46,428 
47,064 
47,700 
52,890 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32, 000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,  000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.  000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
63,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72, 000 
73,000 
74,000 
7ft,  000 
83,160 


Inch. 

0. 

.0005 
.0011 
.0016 
.0021 
.0028 
.0035 
.0036 
.0039 
.0042 
.0045 
.0049 
.0053 
.0056 
.0061 
.0068 
.0074 
.0082 
.0089 
.0099 
.0108 
.0118 
.0125 
.0136 
.0148 
.0160 
.0175 
.0187 
.0200 
.0210 
.0225 
.0256 
.0270 
.0290 
.0308 
.0325 
.0358 
.0380 
.0408 
.0435 
.0467 
.0505 
.0540 
.0576 
.0611 
.0670 
.0728 
.0783 
.0866 
.0981 
.1045 
.1154 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial 


.0019 


.0070 


.0122 


.0196 


.0290 


.0661 


Ultimate  strength. 


Failed  by  triple  flexure. 

Maximum  diameter  at  middle,  after  the  test,  ".980. 


TESTS    OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  779. 

Compression  test. 

Crosswise  specimen. 

Annealed.    Heated  cherry  red  and  cooled  in  open  air. 

Total  length,  4".75. 

Diameter,  ".899. 

Sectional  area  .635  square  inch. 

Gauged  length,  3". 


1593 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inota. 

Compres- 
sion. 

Set 

Pound*. 
636 

3.175 

6,360 

9,526 

12,700 

15,875 

19,050 

22,225 

26,400 

26,035 

26,070 

1    27,305 

Pound*. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
36,000 
40,000 
41,000 
43,000 
43,000 
44.0C0 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
68,000 
69.000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
81,102 

Inch. 

0. 

.0006 
.0011 
.0017 
.0022 
.0027 
.0032 
.0037 
.0042 
.0042 
.0043 
.0044 
.0045 
.0045 
.0046 
.0046 
.0235 
.0404 

•  .0426 
.0443 
.0449 
.0499 
.0630 
.0589 
.0620 
.0680 
.0725 
.0771 
.0806 
.0836 
.0886 
.0925 
.0961 
.1002 

Inch. 

0. 

0. 

0. 

0. 

0. 

-.0001 
-.0001 
-.0001 
-.0001 

Initial  load. 
Ultimate  strength. 

27,940 

28,575 

29,210 

29,845 

30,480 

31, 115 

31,750 
32,385 
33,020 

.0370 

83,665 

34,290 

84,926 
35,660 

.0627 

36, 195 

36,830 

37,466 

.    38,100 
|    38,735 

.0740 

\    39,370 

40,005 
40,640 
41,275 
51,500 

.0980 

Failed  by  triple  flexure. 


1594         TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 

No.  783. 

Tension  test. 
Lengthwise  specimen. 
Total  length,  9". 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inon. 

Elongation. 

Inek, 

0. 

.0007 
.0018 
.0028 
.0038 
.0047 
.0058 
.0068 
.0078 
.0088 
.0099 
.0109 
.0120 
.0130 
.0140 
.0144 
.0149 
.0168 
.0159 
.0163 

Bet 

Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

6.250 

7,500 

8,760 

10,000 

11,260 

12,600 

13,750 

15,000 

16,250 

17,500 

18.000 

18,500 

19,000 

19,600 

20,000 

20,600 

21,000 

21,600 

22,000 

22,500 

22,800 

Pound*. 
1,000 
6,000 
10.000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
45.000 
60,000 
65,000 
60,000 
65.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 

Inch. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Tensile  strength. 

82, 000              -  018b 

84,000 
86,000 
88,000 
90,000 
91,200 

.0172 
.0180 
.0190 
.0206 

Elongation  after  fracture,  ".30  =  5.0  per  cent. 


Elongation  of  inch  sections, 
Diameter  at  fracture,  ".42. 
Area,  .1385  square  inch. 
Contraction,  44.6  per  cent. 
Fractured  f "  from  neck. 
Appearance,  fine,  silky 


.•27,  ".03,  ".00,  ".00,  ".00,  ".00. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

NO.  784. 

Tension  test 

Crosswise  specimen. 

Total  length,  4".75. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


1695 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,500 

8,750 

10.000 

11,250 

12,500 

13,750 

14,000 

14.250 

14,500 

14,75© 

15.000 

15,250 

15,600 

15,  750 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40.000 
45,000 
60.000 
65.000 
66,000 
57,000 
68,000 
50,000 
60,000 

uooo 

62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70.000 
71,000 
72,000 
73,000 
76,000 
78,000 
80,000 
81,600 

Ineh. 

0. 

.0004 
.0009 
.0014 
.0020 
.0025 
.0031 
.0087 
.0046 
.0067 
.0072 
.0100 
.0106 
.0110 
.0118 
.0125 
.0137 
.0148 
.0158 
.0170 
.0191 
.0206 
.0226 
.0246 
.0276 
.0302 
.0337 
.0368 
.0411 
.0437 
.060 
.085 
.11 
.21 

Inch. 

0. 

0. 

0. 

0. 

0. 
.    0. 
.0001 
.0002 
.0006 
.6012 
.0021 
.0048 

Initial  load. 

Tensile  strength. 

Load  at  time  of  rupture. 

• 

■    16, 000 

16,250 

16,500 
16,750 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
19,000 
10,500 
20,000 
20,400 
19,100 

Elongation  after  rupture,  ".36  =  6.0  per  cent. 

Elongation  of  inch  sections,  ".n5,  ".13,  ".08. 

Diameter  at  fracture,  ".47. 

Area,  .1735  square  inch. 

Contraction,  30.6  per  cent. 

Fractured,  1".00  from  neck. 

Appearance,  granular,  40  per  cent ;  silky,  flaky}  60  per  cent. 


1596        TESTS   OP   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  4138, 


25' 8m 


Sectional  area  of  stem,  5.23  square  inches. 
Gauged  length,  260". 


Appllwl  toads. 

In  gftagtid  Itftfftb. 

ftlanfffttlon 
(center  to 
center  of 

pimK 

— 

TotiL 

FflTVfflUIfi 

inoh. 

Elongation. 

Set. 

Pounds. 
5,230 
26,150 
52,300 
78,450 
104,600 
130, 750 
156,900 
130,750 
104,600 
78,450 
52.300 
26,150 
170,000 
172,000 
174,000 
176,000 
178,000 
180, 000 
182,000 
183,050 
184,000 
180, 000 
188, 000 
190,000 
192,000 
193, 510 
198,740 
203, 970 
209, 200 
214,430 
219,660 
224, 890 
230. 120 
235.350 
240,580 
245,810 
251,040 
256,270 
261,500 
266,  730 
271,960 
277,190 
282,420 
287,650 
292,880 
298, 110 
303,340 
308,570 
313, 800 
319, 030 
324,260 
329,490 
334,720 
339, 950 
345,180 
350,410 
353,500 

0 
365,640 
360,870 

Pounds. 

1,009 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

25,000 

20,000 

16,000 

10,000 

6,000 

0. 

.0418 
.0870 
.1324 
.1770 
.2228 
.2705 
.2260 
.1838 
.1377 
.0930 
.0460 
.2061 
.2087 
.3084 
.3060 
.8110 
.8140 
.3194 
.3231 
.3260 
.8317 
.3870 
.3510 
.8680 
.8920 
.6640 

1.60 

Inoh. 
0. 
0. 
0. 
0. 
0. 
.0004 

Inolus. 
0. 

iBitilllMML 

"Eltttlo  limit 

.0087 

► 

■"35,006" 

.0008 

36,060 

"  37,"6oo" 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
66,000 
57,000 
68,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 

1.85 

2.25 

2.81 

3.80 

8.60 

8.00 

4.82 

4.73 

6.16 

6.50 

6.08 

0.60 

0.06 

7.48 

7.90 

8.61 

0.10 

0.68 

10.83 

U.01 

11.70 

12.60 

18.40 

14.20 

16.26 

10.40 

17.64 

18.00 

20.60 

21.66 

20.68 

22.60 

28.20 

0 
68,000 
60,000 

TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS.         1597 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

"Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
366, 100 
371.830 
374,900 

0 
0 

Pounds. 
70,000 
71,000 
71,680 

0 
0 

Ind^. 

Inch. 

Inch*. 
28.40 
32.30 
86.60 

Maximum  load  reached.  Stretching 
still  going  on,  and  load  slowly 
advancing. 

=11.8  per  cent. 

=11.5  per  cent. 

80.64 

85.88 

Elongation  of  inch  sections,  ".73, 1".16, 1".U,  l".ll,  1".10, 1"12, 1".12, 
1".09,  1".10,  1".13,  1".14,  1".15,  1".19,  1".20,  1".19,  1".21,  1".23,  1".22, 
1".18,  1".22,  1".14,  l".!^,  1".24,  1".26,  1".24,  1".28,  1".27,  ".71. 

Elongation  of  pin-holes,  A  ".49,  B  "51. 

Area  at  middle  of  length  of  stem,  4".84  x  ".94  =  4.55  square  inches. 

Contraction,  14.0  per  cent. 


1588         TESTS   01'   IRON,  STEEL,  AND   OTHER    MATERIALS. 

No.  4139. 


a 


£6'     7?  95 


Sectional  area  of  stem,  5.25  square  inches. 
Gauged  length,  260". 


|       Applied  load*. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

! 
Remark*. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

1 
Pounds. 
5.250 
;    26,250 
,    52.500 
1    78  750 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
25.000 
20,000 
15,000 
10,000 
5,000 

Inch. 

0. 

.0450 
.0800 
.1332 
.1768 
.2222 
.2722 
.2280 
.1850 
.1413 
.0080 
.0580 
.2070 
.3000 
.8049 
.8002 
.3140 

Inch. 

0. 

.0051 
.0052 
.0000 
.0060 
.0083 

Inch. 
0. 

Initial  load. 

E =20, 612, 000. 
E  =  29, 053,  000. 
£  =  29,816,000. 
E  =  30, 162,000. 

1  105JO0O 

131,250 

,  157,500 

131.250 

105,000 

78,750 

,    52,500 

26,5:50 

170,  000 

i  172,000 

,  174,000 

1  176,000 

.0136 

!  178,000 

!  180,000 

i  182.000 

183  750 

t 

::::::::::: 

.8186 
.3240 
.8208 

Elastic  limit 

ML  noo 

1  157  500           an  (MM 

.2860 
.2427 
.1000 
.1660 
.1111 
.0662 
.8871 
.3480 
.8504 
.8600 
.4602 
.4488 
.4050 
.8610 
.8168 
.2726 
.2281 
.1824 
.1418 
.0070 

1  131,250 

25,000 
20,000 
15,000 
10.000 
5,000 

* 

I  105,000 

•    78,750 

!    52, 500 

1    26,250 

.0268 

:  186,000 
1  188,000 

i  190,000 

i  192,000 
1  104,250 
183,750 
157, 500 
131,250 
105,000 
78,760 
62,500 
26,260 
5,260 
190,600 

37,000 

* 

""88,000"" 

• 

TESTS   OF   IRON,    STEEL,    AND    OTHEtt    MATERIALS 

Sectional  area  now  called  5.237  square  inches. 
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Applied  loads. 

In  ganged  length. 

Elongation 
(center  to 
to  center 
of  pins). 

Bemarka. 

Total. 

Per  sonar© 
inch. 

Elongation. 

Successive 
elongation. 

Pounds. 

183,750 

157,600 

131,250 

105,000 

78,750 

52,600 

26,250 

5,250 

200,000 

5, 250 

Pounds. 
35,089 
80,076 
25,064 
20,061 
15,038 
10,025 
5,013 
1,003 

Inch. 
.9844 
.9407 
.8960 
.8501 
.8081 
.7568 
.7067 
.6614 

Inch. 
.0126 
.0487 
.0447 
.0469 
.0470 
.0468 
.0501 
.0458 

Ineh. 

£  =  20,899,000. 
£=29,230,000. 
£  =  24,166,000. 
£  =  27,800,000. 
£  =  28,220,000. 
£  =  2(1,080,000. 

This  load  applied  and  left  on  the  bar 
16  hours;    in  the  mean  time  tho 
load  fell  to  124,000  pounds  on  ho- 
oount  of  stretching  of  the  bar  and 
leakage  of  the  hydraulic   pack- 
ings of  the  testing-machine. 

1,008 

.71    • 

Gauged  length,  260."72. 

Sectional  area  called  5.236  square  inches. 


i       Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

oenter  of 

pins). 

Remarks. 

1    Total. 

Per  square 
inch. 

Elongation. 

Successive 
elongation. 

Pounds. 
5,260 

Pounds. 

1,008 

6,014 

10,028 

15,042 

20,065 

25,069 

30,083 

35,097 

30,083 

25,069 

20,055 

15,042 

10,028 

5,014 

1,003 

89,000 

40,000 

Inches. 

0. 

.0894 
.0847 
.1298 
.1752 
.2211 
.2687 
.3175 
.2745 
.2800 
.1852 
.1400 
.0989 
.0432 
.0027 

2.08 

2.78 

Ineh. 

0. 

.0394 
.0458 
.0451 
.0454 
.0459 
.0476 
.0488 
.0480 
.0446 
.0448 
.0452 
.0461 
.0507 
.0406 

Ineh 

Miorometer  reset. 

£  =  28,866,000. 
£  =  28,964,000. 
£  =  28,793,000. 
£  =  28,479, 000. 
£  =  27,462,000. 
£  =  26,787,000. 
£  =  30,400,000. 
£  =  29,375,000. 
£  =  29,188,000. 
£  =  28,920,000. 
£  =  28,865,000. 
£  =  25,783,000. 

I    26,250 

.    52,500 

78.750 
105,000 
131,250 
157,600 
183*750 

157,500 

131,250 

105,000 

78,760 

52,500 

26,250 

5,260 

204,750 

210,000 

1600        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIAL*. 

Gauged  length,  262".73. 

Sectional  area  called  5.195  square  inches. 


Applied 


Total. 

Pounds. 
5,250 
26,250 
52,600 
78,750 
105,000 
181,250 
157,500 
183,750 
157,500 
131,200 
106,000 
78,760 
52,600 
20,260 
6,260 
216,250 
220,600 
225,760 
281,000 
288,260 
241,600 
246,750 
262,000 
257,260 
262,600 
267,760 
278,000 
278,260 
288,500 
288,750 
204,000 
200,260 
804,500 
300,760 
816,000 
820,250 
825,500 
880,750 
838,000 
841,260 
848,500 
848,500 

0 
851,760 
867,000 
862,250 
867,600 
872,200 


Per  square 
inon. 


Pounds. 
1,010 
5,062 
10,106 
15,168 
20,210 
25,203 
80,816 
35,388 
30,815 
25,288 
20,210 
15,158 
10,105 
5,052 
1,010 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
68,000 
54,000 
65,000 
68,000 
67,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
08,000 


0 
67,000 
88,000 
80,000 
70,000 
70,805 


In  ganged  length. 


Elongation. 


0. 

.0400 
.0878 
.1341 
.1883 
.2838 
.2867 
.8440 
.2802 
.2530 
.2068 
.1581 
.1088 
.0646 
.0071 


Successive 
elongation 


Inch. 


.0408 
.0469 
.0483 
.0402 
.0606 
.0620 
.0573 
.0448 
.0453 
.0471 
.0487 
.0408 
.0687 
.0475 


Elongation 

(center  to 

oenterof 

pins). 


Inches. 


8.50 

8.70 

3.93 

428 

4.75 

5.17 

6,88 

8.08 

8.50 

7.00 

7.40 

8.05 

a  60 

0.12 

0.70 

10.40 

11.00 

11.71 

12.45 

18.85 

14.82 

15.85 

18.48 

17.70 

19.10' 

20.75 

2L66 

20.50 

28.20 

24,90 

27.55 

81.60 

37.80 


Remarks. 


Micrometer  reset. 

E  =  28, 303, 000. 
B  =  28, 670, 000. 
E  e  28, 980, 000. 
E=  28, 286, 000. 
E  =  25, 093, 000. 
E  =  21, 366, 000. 
E  =  29, 630, 000. 
E  =  29, 302, 000. 
E  =  28, 183, 000. 
E  =  27, 257, 000. 
E  =  26, 855, 000. 
E  =  24, 719, 000. 


Maximum  load. 
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Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

TotaL 

Per  square 
Inch. 

Elongation. 

Successive 
elongation. 

.Frauds. 

5,260 
0 
0 

Pounds, 
1,000 
0 
0 

In**. 

Inches. 

Inch. 
36.63 

— 12.1  per  cent. 
=  11.8  per  cent. 

81.46 

36.38 

Elongation  of  10-inch  sections,  ".78,  1".30,  i".i0,  1".16,  i".16,  1".16, 
1".20,  1".14, 1".19,  1".20,  1".16,  1".22,  1".23,  1".26,  1".27,  1".24,  1".25, 
1".21,  1".21,  1".21,  1".26,  1".22,  1".22,  1".22,  l".2l,  1".27,  i".25,  1  '.24, 
1".23,  ".77, 

Elongation  of  pin-holes,  A  ".42,  B  ".54. 

Ganged  length,  291".46. 

Sectional  area  called  4.683  square  inches. 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Successive 
elongation. 

Pounds. 

5,260 

26,250 

52,500 

78,750 

106,000 

131,250 

167,500 

183,750 

157,500 

131,850 

106,000 

78,750 

52,600 

26,260 

6,250 

26,250 

52,500 

78,750 

106,000 

131,250 

157,600 

183,760 

210,000 

236,260 

202,600 

286,260 

210,000 

183,760 

167,600 

181,250 

106,000 

78,760 

62,600 

20,260 

6,260 

262,600 

6,260 

PouimU. 

1,121 

6,605 

11,210 

16,815 

22,420 

28,026 

88,680 

39,236 

33,630 

28,026 

22,420 

16,816 

11, 210 

5,605 

1,121 

5,605 

11, 210 

16,815 

22,420 

28,026 

33,680 

89,286 

.46,014 

60,448 

56,053 

60,448 

46,014 

80,286 

83,630 

28,026 

22,420 

16,816 

11,210  . 

6,606 

1,121 

56,063 

1,121 

Inch. 

0. 

.0602 
.1003 
.1691 
.2322 
.2963 
.3622 
.4299 
.3731 
.3150 
.2561 
.1930 
.1305 
.0636 
.0077 
.0550 
.1141 
.1739 
.2358 
.2081 
.3640 
.4270 
.4030 
.5640 
.6380 
.5802 
.5219 
.4621 
.8003 
.3373 
.2730 
.2060 
.1428 
.0710 
.0123 
.6364 
.0130 

Inch 

Inch. 

Micrometer  reset. 

E=27, 641, 000. 

£=27,318,000. 

E =25, 889,006. 

E=25,485,000. 

E=24, 789, 000. 

E=24, 130, 000. 

E=28,761,000. 

E=28,127,000.                                         I 

E=27, 272, 000 

E=26, 300, 000. 

£=26,138,000. 

Bested  under  load  10  minutes. 
Test  discontinued. 

.0502 
.0501 
.0688 
.0631 
.0641 
.0669 
.0677 
.0668 
.0561 
.0599 
.0621 
.0625 
.0669 
.0560 
.0473 
.0591 
.0508 
.0614 
.0628 
.0650 
.0630 
.0660 
.0710 
.0740 
.0578 
.0683 
.0698 
.0828 
.0620 
'  .0643 
.0670 
.0632 
.0709 
.0696 
.6241 
.6234 
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1602        TE8T8   OF   IKON,    STEEL,    AND   OTHER   MATERI  <L8. 
DETAILS  OF  TESTS  OF  WROUGHT-IBON  EYE-BARS. 
No.  763. 

^—  m 

2Bi  JJOTS5 

Sectional  area  of  stem,  5.70  square  inches. 

Gauged  length,  180". 

Twenty-two  10-inch  sections  laid  off  along  stem. 


Applied  loads. 

111  gauged"  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total 

Pounds. 
5,700 
28,500 
57, 000 
85,  500 
10L».  GOO 
114,000 
116, 000 
118, 000 
120,  000 
122, 000 
124,000 
120,  000 
128,000 
130,  000 
132,  000 
134,000 
136,  800 
142,500 
148,200 
153,900 
159, 600 
165,300 
171,000 

Per  so  nare 
Inoh. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
20,000 

Elongation. 

Inches. 

0. 

.0310 
.0647 
.0995 
.1237 
.1463 
.1499 
.1533 
.1575 
.1609 
.1658 
.1720 
.1803 
.2030 
.2200 
.2458 
.3040 
.5500 

L12 

1.44 

1.69 

2.27 

2.85 

Set. 

Inches. 

.0. 
.0034 
.0044 

Inches. 
0. 

Initial  load. 

K  =  27, 522, 000. 
E=*  27, 774, 000. 

E  =  28, 126, 000. 
Elaetio  limit 

Set 
3".25. 

.0170 
.0120 



.0208 

22,456 

24,000 
25, 000 
26,000 
27,000 
28,000 
29,000 
30,000 

.76 
1.42 
1.80 
2.13 
2.88 
3.59 

"*2.'62  "" 

Sectional  area  now  called  5.493  square  inches. 
Gauged  length  182".62. 


Applied  loada. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Total. 

Per  square 
inoh. 

Elongation. 

Successive 
elongation. 

Bemarks. 

Pounds. 
5,700 
28,500 
57,000 
85,500 

114,000 

85,500 

57,000 

28,600 

5,700 

Pounds. 
1,089 
6,191 
10,882 
15,573 
20,764 
16,678 
10,882 
6,191 
1,089 

Inch. 

0. 

.0278 
.0626 
.0987 
.1359 
.1024 
.0680 
.0318 
.0013 

Inch. 

0. 

.0278 
.0347 
.0362 
.0372 
.0335 
.0344 
.0362 
.0306 

Inch. 

Micrometer  reset 

E  =  27, 318, 000. 
E  =  26, 186,000. 
E  =  25, 483, 090. 
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Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Successive 
elongation. 

Pounds. 
5,700 
28,500 

Pounds. 

1,030 

5,101 

10,382 

15, 573 

20,764 

25, 056 

20,764 

15,573 

10,382 

5,191 

1,030 

31,000   . 

32,000 

33,000 

34.000 

35.000 

36.000 

37,000 

38.000 

39,000 

40, 000 

41,  000 

42,000 

43,000 

44,000 

0 
45,000 
45, 105 

Inches. 

—.0002 
.0277 
.0625 
.0977 
.1334 
.1713 
.1377 
.1034 
.0684 
.0320 
.0014 

Inch. 
.0015 
.0279 
.0348 
.0352 
.0357 
.0379 
.0336 
.0348 
.0350 
.0864 
.0306 

Inches. 

After  I  hour's  rest 

Rested  5  minutes. 

Tensile  strength. 
Just  before  fracture. 
=  11.7  per  cent 
=  11.6  per  cent. 

57,000 
85,500 

114,000 

142,500 
114,000   , 

85,500 

57.000 

28,500 

5,700 

176,700 
182, 400 

8.62 
3.70 
5.28 
6.12 
197 
a  02 
9.07 
10.20 
11.67 
13.16 
14  86 
17.06 
10.60 
22.46 

188,  100 

193,800 
190, 500 

205,200 

210. 000 

216.600 

222.  300 

228.  000 

2:>3,  700 

230,  400 

24  >.  100 
250,800 

0 

256,500 

27.00 
27.60 
27.80 

257,  100 

0 

0 
0 

21.01 

0 

27.66 

Elongation  of  10-inch  sections,  #2".  18, 1".34, 1".56,  L".43,  1".28,  1".28, 
1".28,  1".20,  1".22,  1".15,  L".09,  1".09,  1".10,  1".10,  1".08,  1".09,  1".02, 
1".02,  1".05,  1/,.12,  1".23,  1".02,  ".81. 

Area  at  fracture,  4".22x  ".93=3.92  square  inches. 

Contraction,  31.2  per  cent. 

One  edge  of  fracture  open  ".13.  Open  at  middle  ".15.  One  edge 
closed. 

Fractured  18£"  from  center  of  pin-hole  A.  Appearance,  fibrous,  with 
traces  of  granulation. 

Elongation  of  pinholes,  A  ".47,  B  ".41. 

Fractured  end  loaded  after  16  hours'  rest. 

Gauged  length  now  178".72 ;  beginning  three  sections  from  fracture 
at  end  A,  and  terminating  at  the  end  of  original  gauged  length,  end  B. 
This  includes  sixteen  of  the  original  10  inch  sections. 

Sectional  area  now  called  5.103  square  inches. 
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Applic 

l 
(1  loftrtn.        | 

Per  ttquare 
inch. 

Pounds. 

In  gauged  lengtb. 

Total. 

Elongation. 

Successive 
elongation. 

Pounds. 

Inch. 

Inch. 

3.  700 

1.117    , 

0. 

0. 

28,500 

5,585    | 

.0317 

.0317 

57,000 

11,170    | 

.0691 

.0374 

85,500 

16,754     | 

.1060 

.0369 

114,000. 

22,339    ' 

.1435 

.0375 

85,500 

16, 754 

.1072 

.0363 

57,000 

11, 170 

.0712 

.0360 

28,500 

5,585 

.0339 

.0373 

5, 700 

1,117 

.0030 

.0309 

28,500 

5,585 

.0332 

.0302 

57,  000 

11,170 

.0701 

.0369 

85,500 

16,754 

.1068 

.0867 

114,000 

22,  339 

.1440 

.0372 

142,  500 

27, 924 

.1815 

.0375 

IX,  000 

33, 509 

.  2205 

.0390 

142,  500 

27, 924 

.1843 

.0362 

114,000 

22,  339 

.1479 

.0364 

85,000 

16,754 

.1109 

.0370 

57,000 

11,170 

.0741 

.0368 

28,500 

5,585 

.0366 

.0376 

5.700 

1,117 

.0051 

.0314 

28,  500 

5,  585 

.0352 

.0301 

57,000 

11,  170 

.  0723 

.0371 

85,500 

16,  754 

.1092 

.0369 

114,000 

22, 339 

.1466 

.0374 

142,  :>oo 

27, 924 

.1833 

.0367 

171,000 

33,509 

.  2203 

.0370 

199,500 

39,  r>94 

.  2609 

.0408 

228, 000 

44.  G78 

.  3073 

.0464 

199,500 

39,  594 

.L711 

.0362 

171,000 

33,  509 

.2348 

.0303 

142, 500 

27,  924 

.1977 

.0371 

114,000 

22.  339 

.1007 

.0370 

86,500 

18. 754 

.1234 

.0373 

57,000 

11, 170 

.0854 

.0380 

28,500 

5,  585 

.0473 

.0381 

5,700 

1,117 

.0147 

.0326 

28,500 

6,585 

.0447 

.0300 

57,000 

11, 170 

.  0815 

.0368 

85,500 

16, 754 

.1188 

.  0373 

114,000 

22,  339 

.1564 

.0376 

142,  500 

27,  924 

.1942 

.  0378 

171,000 

33.  509 

.  2320 

.  0378 

199,  500 

39,  094 

.2702 

.  0382 

171.000 

33.  509 

.2334 

.0308 

142,  5  0 

27,  924 

.1969 

.  0305 

114,000 

22,339 

.1596 

.  0363 

85,500 

16,  754 

.  1224 

.  0372 

57,000 

11,170 

.0842 

.0382 

28,500 

5,  5£5 

.0469 

.  0373 

5,700 

1,117 

.0148 

1          .  0321 

Bar 

again  loaded 

after  20  hoi 

iiV  addition 

Elongation 

(center  to 

center  of 

pins). 


Inch. 


Remarks. 


Initial  load. 


£=27,572,000. 
£=27,421,000. 
E  =26, 976, 000. 
E=27. 123,000. 
Es26.545.000. 


E=27, 123,000. 
E  =27, 345, 000. 
£=27.496,000. 
£=26,831,000. 
E= 26,  759,000. 


additional  rest.    Ganged  length  (as  before),  178".72. 
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In  gauged  length. 


Applied  loads. 


Total. 


Per  square 
Inch. 


Pounds. 

6,700 

28,500 

67,000 

85,500 

114,000 

142,600 

171,000 

142,500 

114,000 

85,600 

57,000 

28.500 

5,700 

5,700 

28,500 

67,000 

85,500 

114,000 

142,500 

114,000 

85,500 

57,000 

28,500 

6,700 

28,500 

57,000 

85,500 

114,000 

142,500 

J  171,000 

I  442, 500 

i  114,000 

I    85,500 

57,000 

28,500 

5,700 


Pounds. 

1,117 

6,685 

11,170 

16,764 

22,339 

27,024 

33,500 

27,924 

22,339 

16,754 

11, 170 

5,686 

1,117 


1,117 

5,586 

11, 170 

16.754 

22,339 

27, 924 

22,339 

16,754 

11, 170 

5,585 

1,117 

5,686 

11, 170 

16,754 

22,339 

27,924 

33.509 

27,924 

22,339 

16.764 

11,170 

5,585 

1,117 


I 


Successive 
elongation. 


Inch. 

.0296 
.0365 
.0867 
.0368 
.0374 
.0378 


.0866 
.0362 
.0368 


Elongation 

(center  to 

center  of 

pins). 


Inch. 


Initial  load.    Micrometer  reset 


Elongation 

Inch. 
0. 

.0296 

.0660 

.1027 

.1395 

.1769 

.2142 

.1780 

.1416 

.1050 

.0688 

.0320 

.0021 

Test  resumed  after  additional  rest  of  5  days  1J  hours. 

Initial  load.    Micrometer  reset 


Remarks. 


E=27I572,000. 
E=27, 421, 000. 
E=27, 271, 000. 
E=27,572f000. 
E=27, 123, 000. 


0. 
.0306 
.0686 
.1058 
.1430 
.1800 
.1435 
.1070 
.0702 
.0327 
.0018 
.0320 
.0693 
.1064 
.1435 
.1803 
.2170 
.1800 
.1442 
.1076 
.0710 
.0334 
.0023 


.0306 
.0380 
.0372 
.0372 
.0370 
.0366 
.0366 
.0368 
.0375 
.0309 
.0302 
.0373 
.0371 
.0371 
.0368 
.0367 
.0364 
.0364 
.0366 
.0366 
.0376 
.0311 


E=27,421,000. 
E=27,421,000. 
E=27,271,000. 
E=27, 371, 000. 
E=26,546,000.- 
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No.  764. 


i 


T^rzi 


■« —  is*  40.V0 

Sectional  area  of  stem,  5.75  square  inches. 
Gauged  length,  180". 


Applied  loads. 

In  ganged  length. 

EloDgotlon 

! 

Total. 

Peraqnare 
inch. 

Elongation. 

Sot 

Inch. 

0. 
.0006 
.0013 
.0030 
.0117 

(oentar  to                         fiemarka. 
center  of                           -hwimtm. 
pine).      1 

Pounds. 

5,750 
28,760 
57,500 
86,250 
115,000 

Pound*. 
1,000 
5,000 
10,000 
16,000 
20,000 
6,000 
10,000 
15,000 
20,000 

Inches. 

0. 

.0252 
.0564 
.0894 
.1308 
.0368 
.0680 
.0997 
.1324 
.1402 
.1434 
.1473 
.1513 
.1555 
.1618 
.1725 
.1845 
.2035 
.2360 
.  2726 
.29 
.43 

1.04 

1.56 

Inches. 
0. 

Initial  load. 

E  =  29, 608, 000. 
E=- 28,  753, 000. 
E  =  27, 522, 000. 

Elastic  limit. 

"i2o,"o66"' 

122,000 
124,000 
126,000 
128,000 
130,000 
182,000 
134,000 
136,000 
138,000 
140,000 
143, 750 
149.500 
155,250 
161,000 
166,750 
172,500 
178.250 
184, 1*00 
189,750 
196,500 
201,250 
207,000 
212,750 
218,500 
224.250 
230,000 
235.750 
241,500 
247,250 
253,000 

0 
256,100 

0 

0 

22,810 

- 

24,000 

25,666 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42*000 
43,000 
44,000 

0 
44.540 

0 

0 

.48 
.69 
1.39 
2.03 
2.50 
2.92 
8.60 
4.25 
5.01 
5.78 
6.68 
7.60 

a  62 

9.76 
11.09 
12.66 
14.20 
16.48 
1&72 
22.40 

1 

1 

' 

♦ 

22.60 

Tensile  strength. 
=  9.4  per  cent. 
=  9.4  percent. 

16.94 

22.34 

Elongation  of  10-inch  sections,  #1".77,  1".10, 1".07,  1".06,  ".9G  ".HI, 
".88,  ".89,  ".88,  ".90,  ".92,  ".92,  ".93,  ".93,  ".91,  ".83,  ".92,  ".93,  1".00, 
1".10,  ".91,  ".83. 

Elongation  of  pin- holes,  A  ".31,  B  ".35. 

Area  at  fracture,  4."36x. "93=4.05  square  inches. 

Contraction,  29.6. 

Fractured  18J"  from  center  of  pin-hole  A. 

Appearance,  granular,  30  per  cent.;  fibrous,  70  per  cent. 

Closed  at  this  edge. 


l<ibrous.-v* 
Granular.  — *• 


\S 


Open  ".'JO. 


V 


Open  ".12. 
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One-half  hour  after  fracture  bar  again  loaded. 
Gauged  length,  185".92. 

Gauged  length  includes  seventeen  of  the  original  10-inch  sections, 
terminating  at  end  B  at  same  point  as  original  gauged  length. 
Sectional  area  now  called  5.2588  square  inches. 


Applied  loads. 


Total. 


Pounds. 

5,750 

28, 750 

57,500 

88,250 

115,000 

143,750 

172,500 

143,753 

115,000 

86,250 

57,500 

28,750 

5,750 

5,750 

28,750 

57,500 

88,250 

115,000 

148,750 

172,500 

143,750 

116, 000 

86,250 

57,500 

28,750 

5,750 

172,500 

5,750 


5,750 

28,750 

57,500 

86,250 

115,000 

143,750 

172,500 

143,750 

115,000 

86,250 

57,500 

28,750 

5,750 

28,750 

57,500 


Per  square 
ioon. 


Pound*. 
1,098 
6,467 
10,034 
16,400 
21,868 
27,335 
32,801 
27,336 
21,868 
16,400 
10,984 
6,467 

1,093 

1,093 

6,467 

10,934 

16,400 

21,868 

27,335 

32,801 

27,335 

21,868 

16,400 

10,934 

5,467 

1,093 

82,881 

1,088 


1,093 

5,467 

10,934 

16,400 

21,868 

27,335 

32,801 

27,335 

21,868 

16,400 

10,034 

6,467 

1,093 

5,467 

10,934 


In  gauged  length. 


Elongation. 


\: 


Inch. 

0. 

.0305 
.0701 
.1093 
.1508 
.1947 
.2401 
.2030 
..646 
.1252 
.0856 
.0449 
.0107 
0083 
.0004 
.0316 
.0701 
.1079 
.1464 
.1847 
.2234 
.1857 
.1481 
.1100 
.0722 
.0335 
.0017 
.2236 
.0017 


Successive 
elongation. 


Inch. 

0. 

.0305 
.0396 
.0392 
.0415 
.0439 
.0454 
.0371 
.0385 
.0393 
.0396 
.0407 
.0342» 
.0176  5 
.0079 
.0812 
.0385 
.0378 
.0385 
.0383 
.0387 
.0377 
.0376 
.0381 
.0378 
.0387 
.0318 
.2219 
.2219 


Elongation 

(center  to 

center  of 

pins). 


Inch. 
0. 


Remarks. 


Initial  load. 


£=27,396,000. 
£=26,400,000. 
E= 25, 863, 000. 
£=25, 667, 000. 
£=24,973,000. 

After  40  minutes'  rest. 
After  16  hours'  rest. 


Test  resumed  after  5  days  and  3  hours'  rest. 


.0310 
.0697 
.1076 
.1462 
.1841 
.2221 
.1845 
.1470 
.1090 
.0711 
.0322 
.0006 
.0316 
.0701 


0. 

.0310 
.0387 
.0379 
.0386 
.0379 
.0880 
.0376 
.0375 
.0380 
.0379 
.0389 
.0316 
.0310 
.0386 


Initial  load.  Micrometer  reset 


E=27, 082, 000. 
£=27, 104, 000. 
£=26,747,000. 
£=26, 818, 000. 
£=26,129,000. 


1608 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

TotaL 

Pounds. 
86,260 
115, 000 
143,750 
172,500 
143,760 
115,000 
86,250 
115, 000 
143,750 
172, 500 
143,750 
115.000 
86,250 
57,500 
28,750 
5,750 

Per  square 
inch. 

Elongation.'  «™£ 

Pound*. 
16,400 
21,868 
27,336 
32,801 
27,335 
21,868 
16,400 
21,868 
27,335 
32,801 
27. 335 
21,868 
16,400 
10,034 
6,467 
1,093 

Inch. 
.1082 
.1464 
.1841 
.2220 
.1844 
.1471 
.1001 
.1470 
.1845 
.2224 
.1844 
.1470 
.1000 
.0713 
.0324 
.0004 

Inch. 
.0381 
.0382 
.0377 
.0370 
.0376 
.0373 
.0380 
.0370 
.0375 
.0370 
.0380 
.0374 
.0380 
.0377 
.0380 
.0320 

Inch. 

£=26,747,000. 
E=27, 177, 000. 
£=26,747,000. 
£=26,060,000. 
£=26,120,000. 

No.  765. 


frvvtuj^,  _ 


EM 


2* 


1ST    3J0*S7 

Sectional  area  of  stem,  5.69  square  inches. 
Gauged  length,  180". 
Kinks  in  stem. 


Applied  loads. 

In  gaugod  length. 

Elongation 

(center  to 

center  of 

pins). 

Bemarks. 

Total. 

Pounds. 

5,600 
28.450 
56,000 
85,350 
113,  800 
116, 000 
118,000 
120.000 
122,  000 
124.000 
126,  000 
128,  000 
130.  000 
132,  000 
134,  000 
136,  560 
142,  250 
147.  040 
153, 630 
150, 320 
165,010 
170, 700 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

1,000 

5,000 

10.000 

15, 000 

20,000 

Inches. 
0. 
0386 
.0680 
.1030 
.1520 
.1600 
.1622 
.1685 
.1730 
.1778 
.1849 
.1965 
.2120 
.2330 
.2495 
.2001 
.46 

Inch. 
0. 

.0055 
.0002 
.0003 
.  0258 

Inches. 
0. 

Initial  load. 
£=27,050,000. 

Elastic  limit 

.24 

21,700 

24,000 
25, 000 
26,000 
27,000 
28,000 
20.000 
30,000 

.47 
.68 
.86 
1.36 
1.83 
2.21 
2.86 

TESTS   OF   IRON',-  STEEL,  AND   OTHEE   MATERIALS. 


1609 


Applied  loads. 

In  gauge 

d  Ion  £  Hi. 
Set. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  sqnaro 
inch. 

Elongation 

Pounds. 
176,390 
182,  080 
187,  770 
193,460 
199,150 
204,  840 
210,  530 
216,220 
221, 910 
227,600 

5,690 

28,450 

56,900 

85,350 

113,800 

85,350 

113,  800 

142, 250 

113,800 

85,350 

56,900 

28,  450 

5,090 

233, 290 

238,  980 

244,  670 

246,  500 

0 

0 

round*. 
31,000 
32,000 
33,000 
34, 000 
35.000 
36,000 
37,000 
38.WO 
39,%#0 
40,000 

1,000 

5,000 

10, 000 

15,000 

20,  000 

15,000 

20,  OUO 

25,000 

20,000 

15,000 

10.000 

5,000 

1,000 

41,000 

42,000 

43,000 

43,320 

0 

0 

Inches. 

Inch. 

Inches. 
3.40 
4,12 
4.85 
5.62 
0.64 
7.60 
8.65 
9.87 
11.12 
13.10 

er  zero  load 

0. 

Sharp  snapping  sound. 

Set 
12".58. 

L  hoar. 

Initial  load.   Micrometer  reset. 

Tensile  strength. 
=  7.8  per  cent. 
=  8.0  per  cent. 

Ba 

0. 

.0302 
.0683 
.1064 
.1455 
.1853 

r  rested  und 
0. 

• 

13.12 
13.48 
18.15 
19.70 

14,04 

ii.u 

Elongation  of  10-inch  sections:  *1".59,  1".25,  ".92,  ".86,  ".78,  ".71, 
".73,  ".71,  ".81,  ".77,  ".79,  ".76,  ".78,  ".79,  ".75,  ".74,  ".73,  ".78,  ".81, 
".92,  ".77,  ".71. 

Elongation  of  pinholes,  A  ".33,  B  ".28. 

Area  at  fracture  4".3i>  x  ".96  =  4.19  square  inches. 

Contraction,  26.4  per  cent. 

Fractured  20"  from  center  of  pin-hole  A.  Appearance,  fibrous,  70  per 
cent. ;  granular,  30  per  cent.  Opened  cracks  in  surface  of  stem  41"  from 
center  of  pin-hole  A  and  15"  and  37"  from  center  of  pin-hole  B.  These 
cracks  were  in  sight  when  40,000  pounds  tension  had  been  applied  to  the 
bar. 


1610       TESTS   OF    IRON,    STEEL,    AND    OTlIKB   MATERIALS. 

NO.  7C6. 


sn. 


ear 


if  xtfe* 


Sectional  area  of  stem,  5.80  square  inches. 
Ganged  length,  180". 


Applied  loads. 

In  ganged  length.      1 

Elongation 

(center  to 

center  of 

pins). 

• 
Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundi. 
5,800 
29,000 
58,000 
87,000 
116,000 
118,000 
120,  000 
122,  000 
124.000 
126,000 
128.000 
130, 000 
132,000 
133, 400 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 

Inches. 
0. 

.0310 
.0662 
.1028 
.1512 
.1582 
.1627 
.1674 
.1717 
.1760 
.1815 
.1890 
.2000 
.225 
.24 
.26 
.28 
.38 

Inch. 

0. 

.0031 
.0044 
.0078 
.0236 

Inches. 
0. 

Initial  load. 

E  -  27,355,000. 

Set. 

".05. 

Elastic  limit. 

Tensile  strength. 
=  5.1  percent. 
=  4.8  per  cent. 

."io" 

22,'4i6" 

23,000 

24,  000 

25,  000 

26,  000 
27, 000 
28,000 
29,000 
30,  000 

I        31.000 
!        32, 000 
33,000 
1        34, 000 
!        35, 000 

36.  000 

37.  000 

38.  000 
|        39, 000 

30,550 

1       0 

0 

.35 

136,  000 

;  138,000 

|  139,200 

145,  000 

.57 
.80 
1.32 
1.70 
2.22 
2.81 
3.40 
4.20 
4.98 
5.70 
6.72 
7.76 
8.95 
10.11 
11.40 
12.25 

i  150,  MM) 

156  000 

■  162,400 

1  168,200 

1  174,000 

j  179,800 

185,600 

i  191,400 

197,  200 
203,  000 
208,  MX) 
214,600 
220.  400 
226.  200 
229, 400 

0 

0 

9.20 

11.40 

Elongation  of  10-inch  sections,  ".49,  ".52,  ".52,  ".50,  ".48,  ".48,  ".47, 
".47,  ".47,  ".47,  ".47,  ".45,  ".51,  ".52,  ".48,  ".51,  *".77,  ".52,  ".58,  ".53, 
".5(>,  ".52. 

Elongation  of  pin-holes,  A  ".19,  B  "20. 

Area  at  fracture,  4".80xl".09=5.23  square  inches. 

Contraction,  9.8  per  cent. 

Fractured  62"  from  center  of  pin-hole  B. 

Appearance,  granular,  30  per  cent. ;  fibrous,  70  per  cent. 

When  fractured  ends  are  brought  together  they  closed  at  the  fibrous 
edge,  leaving  an  opening  of  ".15  at  the  granular  edge. 

Between  the  point  of  rupture  and  head  B  ragged  cracks  were  devel- 
oped, seven  in  number,  on  one  face,  at  regular  intervals  of  about  7£" 
apart.  On  the  other  face  of  the  stem  at  this  end,  also  on  both  faces  of 
the  longer  fractured  end,  similar  cracks  were  developed. 


TESTS    OP    IRON,    STEEL,    AND    OTHER    MATERIALS. 
No  767. 

Tracturc. 


1611 


}f^  73" 

I 

I  AHilitional    ex- 


Vdth  this  eecttortr         ao* 
UP*  10?69 

Sectional  area  of  stem,  8.71  square  inches. 
Gauged  length,  180". 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  saaare 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 

Elongation. 

Inches. 
0. 

.0254 
.0574 
.0925 
.1225 
.1360 
.1420 
.1535 
.1752 
.1800 
.2035 
.2250 
.25 
.30 

Set. 

Pounds. 

8,710 
43,550 
fe7, 100 
130, 650 
156,780 
168,  000 
172,000 
174,  21)0 
176.000 
178.  UbO 
180,  000 
182,  910 
lriO.  000 
191,620 
200,  330 
209,  040 
217,  750 
22C,  460 
235, 170 
243,  880 
252,  590 
261,300 
,270,010 
278,  720 
287,430 
296, 140 
304,850. 
313,560 
322,270 
330,980 
339, 690 
348,400* 

0 
357, 110 
365, 820 
374, 530 
376,800 

0 

0 

Inch. 

0. 
.0006 
.0012 
.0049 
.0157 
.0348 

Inches. 
0. 

Initial  load. 
E  =  28, 800, 000. 

Elastic  limit. 

Set 

16".80. 

Rested  5  minutes. 

Tensile  strength. 
=  12.05  per  cent 
=  12.09  per  cent. 

19,750 
20,000 

"""21,600" 

.40 

22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33.000 
34.0u0 
35,000 
36,000 
37, 000 
38,000 
39,  UOO. 
40,000 
0 

.53 

.82 
1.36 
1.66 
2.12 
2.71 
3.30 
4.05 
4.75 
5.60 
6.45 
7.36 
8.32 
9.41 
10.70 
12.02 
13.41 
15.20 
17.30 

20.10 
23.35 
27.70 
29.65 

0 
0 

21.69 

28.86 

Elongation  of  10  inch  sections,  1".0J,  1".3S,  1".53,  1".23,  1".08  1".08, 
1".02,  1".03,  1".15,  1".12,  l".08v  1".09,  l".ll,  1".16,  1".08,  1".15, 1".21, 
1".33,  1".60,  1".64,  2".l7,  *l".2l. 

Elongation  of  pin-holes,  A  ".62,  B  ".5G. 

Fractured  20£"  from  center  of  pin-hole  B. 

Appearance,  granular,  80  per  cent. ;  fibrous,  20  per  cent.  Started 
cracks  in  neck  and  sides  of  pin-hole  head  A. 

Area  of  fracture,  5".58xr/.28=7.14  square  inches. 

Contraction,  18.0  per  cent. 

Area  2£"  from  point  of  rupture,  5".37x  1"22=6.55  square  inches. 

Contraction,  24.8  per  cent. 

Ganged  length,  178".45;  includes  sixteen  of  the  original  10-inch  sec- 
tions, beginning  at  end  A  of  the  original  gauged  length. 

Sectional  area  called  7.809  Square  inches. 


1612        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Applied  loads. 


Total. 

Pounds. 

8,710 

43,550 

87,  UK) 

130,650 

174,  200 

217, 750 

174, 200 

130,  650 

87,100 

43,550 

8,  710 

174, 200 

111,000 

174,200 

130, 650 

87,100 

43,550 

8,710 

43, 550 

87,100 

130,  650 

174, 200 

130,650 

87,100 

43,550 

8,710 

43,550 

87, 100 

130,660 

174, 200 

130,650 

87,100 

43,550 

8,710 

43,550 

87, 100 

130, 650 

174, 200 

217, 750 

261,300 

804,850 

261,800 

217,750 

174,200 

130,650 

87,100 

43,550 

8,710 

43,550 

87,100 

180,650 

174,300 


Per  square 
inch. 


Pound*. 

1,115 

6,577 

11,153 

16,730 

22,306 

27,883 

22,306 

16,730 

11,153 

5,577 

1,115 

22,306 


22,306 

16,730 

11,153 

5,577 

1,115 

5,577 

11,163 

16,730 

22,306 

16, 730 

11,153 

5,577 

1,115 

5,577 

11,153 

16,730 

22,306 

16,730 

11, 153 

5,577 

1,115 

5,577 

11,153 

18,730 

22,306 

28,883 

34,459 

40,036 

34,459 

88,883 

22,306 

16,730 

11,153 

6,577 

1,115 

6,577 

11,158 

16,730 

22,306 


In  ganged  length. 


Elongation 


Inch. 

0. 
.0307 
.0680 
.1056 
.1452 
.1855 
.1491 
.1148 
.0740 
.0354 
.0040 
.1462 
.0860 
.1387 
.1026 
.0661 
.0294 

-.0006 
.0285 
.0653 
.1022 
.1390 
.1028 
.0665 
.0297 
.0001 
.0292 
.0659 
.1026 
.1396 
.1032 
.0669 
.0300 
.0003 
.0295 
.0664 
.1032 
.1401 
.1709 
.2139  | 
.2512  ( 
.2147  I 
.1780  J 
.1418  J 
.1052 
.0684  ■ 
.0313  j 
.0010 
.0303 
.0671 
.1040 
.1411 


Successive 
elongation. 


Inch. 

0. 
.0307 
.0373 
.0376 
.0396 
.0403 
.0364 
.0373 
.0378 
.0386 
.0314 
.1422 
.0602 
.0527 
.0361 
.0365 
.0367 
.0300 
.0291 
.0368 
.0369 
.0368 


.0296 
.0291 
.0367 
.0367 
.0370 
.0364 
.0363 
.0369 
.0297 
.0292 
.0369 
.0368 


.0370 
.0373 
.0365 
.0367 
.0362 
.0366 
.0368 
.0371 
.0303 
.0293 
.0368 
.0369 
.0371 


Elongation 

(center  to 

center  of 

pins). 


Inch. 
0. 


Remark*. 


Initial  load.    Micrometer  react. 


Load  left  on  bar  over  night,  15  hours. 
Load  on  bar  after  15  hours'  rest. 


TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS.  1613 


Applied  loads. 


Total. 

Pounds.  | 
130,650  | 
87,100  I 
43,560  I 
8,710    I 

8,710 

43,550 

87,100 
130, 650 
174,200 
130,650 

87,100 

43,550 
8,710 

43,550 

87,100 
130,650 
174,200 
217, 750 
261,300 
304,850 
261, 300 
217,750 
174,200 
130,650 

87,100 

43,550 
8,710 


;  Per  square 


inch. 

Pound*. 

16,730 

11,153 

5,576 

1,115 

1,115 

5,577 

11, 153 

16,730 

22,306 

16,730 

11,153 

5,577 

1,115 

5,577 

11,158 

16,730 

22,306 

28,883 

34,459 

40,036 

34,459 

28,883 

22,306 

16,730 

11,153 

5,577 

1,115 


In  gauged  length. 


pi  _„ „a*inn  '  Successive 
Elongation.  elongatlon. 


Inch.  Inch.  Inch. 

. 1046  .  0365 

.0681  .0365 

.0313  .0368 

.0012  ,  .0301 

Test  resumed  after  an  additional  rest  of  47  hours. 


Elongation 

< cent  oi  to 

center  of 

pins). 


Remarks. 


0.  I 

.0305 
.0671 
.1038 
.1406 
.1046 
.0684 
.0319 
.0021 
.0315 
.0681 
.1048 
.1415 
.1781 
.2151 
.2527 
.2166 
.1802 
.1440 
.1074 
.0711 
.0341 


0. 

.0305 
.0366 
.0365 
.0370 
.0361 
.0361 
.0365 
.0298 
.0294 
.0366 
.0367 
.0367 
.0366 
.0370 
.0376 
.0361 
.0364 
.0362 
.0366 
.0363 
.0370 
.0301 


Initial  load.  Micrometer  reset. 


Test  discontinued. 


1614        TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


TEST  BY  TENSILE  AND  COMPRESSIVE   STRESSES    OF   A    SECTION   OF 
FRACTURED    WROUGBT-IRON  EYE-BAR,  NO.  767. 


(Reloaded  after  an  interval  of  104  days.] 


SO.  "between.  Holder  jaws. 

Sectional  area  (approximate),  7.66  square  inches. 
Ganged  length,  30". 


Original 
fracture. 


Applied  loads. 
Total 


Poundi. 

7,660 

38,300 

76, 600 

114,  900 

153.  200 

191,  500 

229,  800 

191,  500 

153.  200 

114,900 

76,600 

38,  300 

7,660 

7,660 

38,  300 

76,600 

114,900 

153,  200 

191,500 

153,200 

114,900 

76,  600 

38,300 

7,660 

7,660 

38, 300 

76,600 

114,900 

153, 200 

191,  500 

153,  200 

191,  500 

229,  800 

114,900 

76,600 

38,  300 

7,660 

7,660 

38,300 

76,  600 

114,  900 

153,  200 

191,500 

153,  200 

114,900 

76,600 

38,300 

7,660 

7,660 

229,800 

268, 100 

306, 400 

268,100 

229,800 

191, 500 

153,  200 

114,900 

76,600 

38,800 

7,660 


Per  square 
inch. 


Poundt. 

1,000 

5,000 

10, 000 

15, 000 

20,000 

25,000 

30, 000 

25, 000 

20,000 

15,000 

10,000 

5,000 

1,000 

1,000 

5,000 

10,000 

15, 000 

20, 000 

25,000 

20,000 

15,000 

10,  000 

5,000 

1,000 

1,000 

5,000 

10,000 

15,000 

20,  000 

25,000 

30,000 

25,000 

20,000 

15,000 

10, 000 

5,000 

1,000 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

20,000 

15, 000 

10,000 

5,000 

1,000 

1,000 

30, 000 

35,000 

40, 000 

35, 000 

30,000 

25,000 

20,000 

15, 000 

10,000 

5,000 

1,000 


1°  gauged  length. 


Elongation, 


Inch. 

0. 

.0043 
.0098 
.0153 
.0208 
.0265 
.0318 
.0265 
.  0210 
.0155 
.0102 
.0046 
.0003 


.0043 

.0098 
.0152 
.0207 
.0262 
.0318 
.0264 
.0210 
.0154 
.0100 
.0048 
.0002 


0. 
.0320 
.0375 
.0432 
.0377 
.0320 
.0270 
.0215 
.0160 
.0105 
.0050 
.0005 


Set. 


Inch. 
0. 


Compres- 
sion. 


Inch. 


.0041 
.0094 
.0147 
.0199 
.0252 
.0201 
.0150 
.0097 
.0046 
.0002 


.0042 
.0094 
.0147 
.0198 
.0248 
.0198 
.0147 
.0096 
.0048 
.0002 


Set 


Inch. 


Initial  load 


Initial  load. 


Initial  load. 


Initial  load. 


Initial  load. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set 

Compres- 
sion. 

Set. 

Pounds. 

7,660 

38,300 

76,600 

114,000 

153,200 

191, 500 

229,800 

191,500 

153,200 

114,900 

76,600 

38,300 

7,660 

Pounds. 

1,000 

5,000 

10, 000 

15,000 

20,000 

25.000 

30, 000 

25,000 

20,  000 

15,000 

10,000 

5,000 

1,000 

Inch. 

Inch. 

Inch. 

0. 

.0043 
.0097 
.0150 
.0203 
.0255 
.0294 
.0248 
.0202 
.0154 
.0105 
.0154 
.0013 

Inch. 
0. 

Initial  load. 

Note.— Under  compression  stresses  the  bar  deflected  upwards,  the  micrometer  being  on  the  convex 
side. 

No.  768. 


JFHiCTgyg. 


s 


is'  lo.'ea 


Sectional  area  of  stem,  8.71  square  inches. 

Gauged  length,  180". 

Stem  of  bar  curved  perpendicular  to  plane  of  pins.    V.  sine  £". 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Inch. 

0. 

.0003 
.0008 
.0030 
.0075 

Pounds. 
8,710 
43,550 
87,100 
130,650 
156,780 
158,000 
160,000 
162. 000 
164.000 
166,000 
168,000 
170,900 
172,000 
174,200 
176.000 
178,000 
180,000 
182,000 
184,000 
186,000 
188,000 
190,000 
192,000 
194,000 
198,000 
198,000 
200,000 
202,000 
204,000 
208,000 
8,710 
208,000 

Pounds. 
1,000 
5,000 
10. 000 
15,  000 
18,000 

Inches. 
0. 

.0263 
.0590 
.0937 
.1170 
.1194 
.1215 
.1235 
.1252 
.1274 
.1294 
.1319 
.1340 
.1368 
.1401 
:1447 
.1463 
.1497 
.1512 
.1527 
.1547 
.1573 
.1595 
.  1623 
.1661 
.1712 
.1810 
.1885 
.1960 
.2055 

Inches, 
0. 

Initial  load. 
E=28, 301, 000. 

Set,  .05. 

Bested  3  minutes. 

Elastic  limit. 
Rested  1  hour. 

20,000 

.0150 

.27 

22,730 

.2108 
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Applit 

Total. 

Pounds 
209,040 
210, 000 
212,000 
217,  750 
226,400 
235, 170 
243,880 
252,  500 
261, 300 
270.  010 
278,  7!20 
287, 430 
296,140 
304,850 
313,560 

322.  270 
330,  980 
339,  690 
348.  400 
357,110 
365,  820 
366,000 

0 

0 

;d  loads. 

Per  smiaru 
inch. 

Pound*. 
24, 000 

In  gauged  length. 

Elongation 

(center  t« 

center  of 

pins). 

1 

Elongation. 

Set. 

Remarks.                        ' 

1 

Inches. 
.  2207 
.2^96 
.2478 
.29 

Inch. 

Inches. 

Sharp,  snapping  sound. 

Snapping  sounds  continued  at  in- 
tervals. 

Tensile  strength. 
=  6.5  per  cent. 
=  6.6  per  cent. 

"""  25,000 
26,000 
27,000 
2*,  000 
20.  000 
30,000 
31.000 
32. 000 
33,000 
34,000 
35. 0  >0 
36, 000 

37,000 
38,  000 
39,000 
40, 000 
41,000 
42,000 
42, 020 

0 

0 

.57 
.69 
1.00 
1.70 
2.24 
2.75 
3.36 
4.00 
4.75 
5.58 
6.52 
7.41 

a  54 
9.70 
11.07 
12.50 
14.10 

11.77 

15.81 

Elongation  of  lOineh  sections,  ".70,  *1".29,  ".76,  ".76,  ".70,  ".6(», 
".63,  "64,  ".63,  ".60,  ".61,  ".62,  ".68,  ".53,  ".61,  ".60,  ".60,  ".65,  ".70, 
".69  ".72  "57. 

Elongation  of  pin-holes,  A  ".45,  B  ".29. 

Area  at  fracture,  5".68x  1".24=7.04  square  inches. 

Contraction,  19.2  per  cent. 

Fractured  24"  from  center  of  pin-hole  A.  Appearance,  granular  at 
one  edge,  5  per  cent,  fibrous  for  the  balance  of  the  fracture,  with  slight 
granulation  in  this  section. 

Seams  showing  imperfect  welding  in  the  rolling.  Seven  distinct 
layers  of  metal  displayed. 

Opened  small  granular  cracks  in  neck  of  head  B. 
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WROUGHT-IRON  RAILWAY  AXLE. 
CONTINUATION  OF  TESTS. 

SEE  REPORT,  1B85. 
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Specimens  from  mack-bar  axle  No.  4  after  the  axle  had  ran  163,138 
miles. 

Comparing  these  results  with  earlier  tests  of  this  series,  the  tensile 
strength  of  the  metal  in  this  axle  is  lower  and  the  modulus  of  elasticity 
less  than  shown  by  the  preceding  axles. 

The  variations  in  strength,  elasticity,  and  ductility  are  no  greater, 
however,  than  those  met  in  different  specimens  of  new  iron  of  nominally 
the  same  grade,  and  while  apparently  there  is  a  deterioration  in  qual- 
ity, it  needs  confirmation  of  a  more  decisive  nature  from  the  remaining 
axles  before  attributing  this  result  to  the  influence  of  the  work  done  in 
service. 

Specimens  Nos.  805,  800,  and  807  all  fractured  at  about  the  same  dis- 
tance from  the  end  of  the  axle,  or  nearly  opposite  the  shoulder  at  the 
inside  end  of  the  journal-bearing. 

In  the  vicinity  of  these  fractures  the  fibers  of  the  metal  converge  from 
the  larger  diameter  of  the  axle  and  were  oblique  to  the  axes  of  the  test 
specimens. 

The  fracture  of  specimen  No.  806  followed  the  direction  of  the  fiber  a 
distance  of  14",  the  balance  of  the  fracture  being  across  fibrous  metal. 

In  rough-turning  this  specimen  a  small  crack  opened  from  a  seam 
located  in  the  axle  at  the  place  shown  by  this  sketch : 


Seam,  %  hmq. 

—ft 


J/ecmelt. 


Lengthwise  the  axle  the  seam  exteuded  g" ;  at  right  angles  to  it  the 
crack  opened  J"  long. 

About  four  weeks  intervened  between  the  time  the  axle  was  taken 
from  the  tender  truck,  where  it  was  run,  and  the  time  of  testing  the 
specimens. 

The  disturbance  in  the  modulus  of  elasticity  by  overstraining  the 
metal,  investigated  more  at  length  with  steel  and  wrought-iron  eye- 
bars,  is  here  shown  by  bar  No.  813  after  having  been  loaded  with  34,000 
pounds  per  square  inch  tension. 
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No.  805. 

Marks,  *f< 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

t  Remark*. 

Total. 

Per  square 
inch. 

Elongation. 

Sot 

Pounds. 
1,000 
5,000 
10,000 
15, 000 
20,000 
20,500 
21,000 
21,600 
22. 000 
22.500 
23.000 
23,500 
24,000 
24,500 
25,000 
5,000 
10.000 
15,000 
20,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
45. 420 
36,000 
0 

Pound*. 

1,000 

5,000 
10,000 
15,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 

6,000 
10,000 
15,000 
20,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,420 
36.000 

0 

Inehe*. 

0. 

.0014 
.0032 
.0051 
.0060 
.0095 
.0177 
.0251 
.0290 
.0370 
.0448 
.0607 
.0630 
.0750 
.0904 
.0827 
.0846 
.0864 
.0884 
.1103 
.1375 
.1674 
.19 
.21 
.24 
.29 
.32 
.36 
.43 
.47 
.51 
.69 
.66 
.74 
.83 
.92 

1.11 

1.32 

1.60 

2.00 

Inch. 

0. 

0. 

.0001 
.0001 
.0011 

Initial  load. 
Elastic  limit 

Tensile  strength. 
Load  at  time  of  fracture. 
=  23.1  per  cent 

.0813 

.0818 

2.31 

' 

Elongation  of  inch  sections,  ".38,  •  ".54,  ".23,  ".19,  ".18,  ".17^  ".15,  ".IG, 
".15,  ".16. 

Diameter  at  fracture,  ".84.*  Area,  .554  square  inch. 

Contraction,  44.6  per  cent. 

Fractured  3"  from  neck  or  6  J"  from  end  of  axle.  Appearance,  fibrous, 
seamy. 
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Wo.806. 

Marks,  *Jf« 

Diameter,  1".129. 

Sectional  area,- 1 .00  square  inch* 

Ganged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bomaika. 

Total 

Per  square 
inch. 

• 
Elongation. 

Bet 

Pounds. 
1,000 
6,000 
10,000 
15,000 
18,000 
18,600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
43,810 
33,000 
0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
84,000 
85,000 
36,000 
87,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
43,310 

Inches. 

0. 

.0014 
.0029 
.0049 
.0066 
.0068 
.0072 
.0078 
.0097 
.0120 
.0156 
.0177 
.0215 
.0329 
.0458 
.0687 
.0881 
.1186 
.1436 
.1680 
.1975 
.23 
.27 
.31 
.87 
.40 
.46 
.50 
.58 
.64 
.73 
.83 
.99 

1.17 

1.30 

Inch. 
0. 
0. 
0. 
.0002 

Initial  load. 
Elastic  Hratt. 

TeneUa  strength. 

Load  at  time  «f  fraetme. 

=16,7  per  cent 

.0029 

0 

1.67 

Elongation  of  inch  sections,  ".16,  *".55,  ".17.  ".12,  ".12,  ".12,  ".11, 
".09,  ".11. 

Diameter  of  fracture,  ".87.    Area,  ".594. 

Contraction,  40.6  per  cent. 

Fractured  3"  from  neck  or  6}"  from  end  of  axle.  Appearance  fibrous, 
followed  a  seam  1  J". 
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No.  807. 
Marks,  M* 
Diameter,  ,1/M29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remark*. 

• 

Total. 

Perenuare 
inch. 

Elongation. 

Inekft. 

0. 

.0014 
.0030 
.0049 
.0060 
.0062 
.0064 
.0070 
.0075 
.0089 
.0185 
.0190 
.0251 
.0374 
.0487 
.0675 
.0940 
.1170 
.1476 
.1720 
.2050 
.25 
.29 
.82 
.36 
.41 
.47 
.51 
.58 
.05 
.72 
.81 
.92 

1.07 

1.24 

1.51 

1.74 

'"**2.*i8""" 

Set. 

Pounds. 
1,000 
6.000 
10,000 
16,000 
18,000 
18,500 
19.000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
23,000 
24,000 
25,000 
26,000 
.  27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
38,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
45,290 
37,000 
0 

Poundi. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,600 
22.000 
73,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
•    84,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45.000 
45,290 
37,000 
0 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

Load  at  time  of  fracture, 

=21.8  per  cent. 

Elongation  of  inch  sections,  ".21,  ".62 ,#".25,  ".19,  ".16,  ".14,  ".14,  ".15, 
'U4,  ".12. 
Diameter  at  fracture,  ".85.    Area,  .567  square  inch. 
Contraction,  43.3  per  cent 

Fractured  3J"  from  neck  or  6£"  inch  from  end  of  axle. 
Appearance,  fibrous.    Considerable  cinder  present. 
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No.  808. 

Marks,  M* 

Diameter,  I'M  29. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10". 
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-   Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Inches. 

0. 

.0015 
.0032 
.0051 
.0061 
.0063 
.0067 
.0069 
.0071 
.0073 
.0076 
.0078 
.0081 
.0083 
.0089 
.0092 
.0097 
.0103 
.0109 
.0156 
.0230 
.0322 
.0412 
.0480 
.0566 
.0760 
.1092 
.1340 
.1660 
.2000 
.2340 
.2820 
.2682 
.2698 
.2717 
.2738 
.2758 
.2780 
.2802 
.2784 
.2764 
.2745 
.2723 
.2702 
.2684 
.3050 
.3640 
.42 
.50 
.68 
.64 
.72 
.87 
.99    • 

1.18 

1.50 

2.00 

Set 

Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
28.000 
20,000 
30,000 
31,000 
32.000 
43,000 
34.000 
35,000 

Pound*. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
26,000 
26,500 
26,000 
26,500 
27,000 
27,500 
28,000 
29,000 
30,000 
31,000 
32.000 
88,000 
34,000 
85,000 
1,000 
5,000 
30,000 
16,000 
20,000 
26,000 
30,000 
26,000 
20,000 
15,000 
10.000 
5,000 
1,000 
36,000 
37.000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
46,440 

Inch, 

0. 

0. 

.0001 
.0001 
.0002 

Initial  load. 
Elastic  limit 

Tensile  strength. 

Load  at  time  of  fracture. 

=24.1  per  cent. 

.0004 

.0024 

.2688 

"36,"000" 
37, 000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,440 
40,500 
0 

0 

i'ii" 

Elongation  of  inch  sections,  ".17,  ".19,  ".30,  •//.58,  ".26,  ".23,  ".19, 
".15,  ".18,  ".16. 
Diameter  at  fracture,  ".81. 
Area,  .515  square  inch. 
Contraction,  48.5  per  cent. 
Fractured,  5".4  from  neck.    Appearance,  fibrous. 
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NO.  809. 


Marks,  ^ 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundt. 
1,000 
5.000 
10,000 
15,000 
18,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,600 
26,000 
26,600 
27,000 
27,600 
28,000 
29,000 
30,000 
31,000 
32,000 
83.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
46,100 
38,800 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
18,000 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24.600 
25,000 
25,500 
26,000 
26,600 
27,000 
27,500 
28,000 
29,000 
80,000 
31,000 
32,000 
38,000 
34,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,100 

Jnehtt. 

0. 

.0014 
.0032 
.0060 
.0060 
.0067 
.0069 
.0071 
.0078 
.0076 
.0978 
.0082 
.0085 
.0090 
.0098 
.0122 
.0235 
.0410 
.0400 
.0595 
.0692 
.0796 
.1020 
.1245 
.1550 
.1865 
.2310 
.2640 
.3000 
.8530 
.39 
.47 
.53 
.60 
.68 
.80 
.96 

1.11 

1.29 

1.72 

2.05 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  rupture. 
=  25.8  per  cent. 

.0088 

f 

0 

2.53 

Elongation  of  inch  sections,  ".17,  ".18,  ".24,  *".63,  ".34,  '.23,  ".22, 
".18,  ".17,  ".17. 
Diameter  at  fracture,  ."79.    Area,  .49  square  inch. 
Contraction,  51.0  per  cent. 
Fractured  5".85  from  neck.    Appearance,  fibrous. 
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So.  810. 

Marks,  ** 

Diameter.  1//.129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarfca. 

t°*»-  !PTar 

Elongation. 

Set 

Poundt.      Poundt. 
1,000    J         1,000 
5,000    1         5,000 
10,000     •       10,000 
15,000    i         15,000 
18,000    !        18,000 
20.000    i        20,000 
20,500    1        20,500 
21,000            21,000 
21.500            21,500 
22,000    !        22,000 
22,500    I        22,500 
23,000            23,000 
23,500    '        ^^  kaa 

Jnehet. 
0. 

.0014 
.0032 
.0050 
.0061 
.0067 
.0069 
.0071 
.0073 
.0075 
.0077 
.0078 
.0080 
.0082 
.0084 
.0U87 
.0089 
.0092 
.0094 
$       .0102 
\       .0170 
.0257 
.0854 
.0440 
.0630 
.0820 
.1090 
.1385 
.1720 
.2090 
.2480 
.2900 
.84 
.40 
.48 
.53 
.60 
.70 
.80 
.93 
1.12 
1.36 
1.84 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0001 

Initial  load. 
Elastic  limit 

Tensile  strength. 

Load  at  time  of  rapture. 

=22.9  per  cent. 

24,000 
24.500 
25,000 
25.500 
26,000 
26,500 

27,000 

27,500 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,730 
41,600 
0 

24,000 
24,500 
25,000 
25,500 
26,000 
26,500 

27,000 

27,500 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,  COO 
43.000 
44,000 
45,000 
46,000 
47,000 
47,730 

.0003 

0 

2.29 

Elongation  of  inch  sections,  ".21,  ".22,  ".35,  *".5G,  ".23,  ".19,  ".10, 
".13,  ".13,  ".11. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction,  45.9  per  cent. 
Fractured  5".25  from  neck.    Appearance,  fibrous. 
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No.  811. 

Marks,** 

Diameter,  1".129. 

Sectional  area  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  leogth. 

Remarks. 

Total. 

Poufuls. 
l.dOtf 
r>,  oou 

10,  000 
16,000 
18,000 

:    18,500 

|     19,000 

Per  sqnare 
inch. 

PoimdM. 
1,000 
5,  000 
10,000 
15,000 
18,000 
18,  500 
19,000 
19,500 
20,000 
20,500 
21,000 
21, 5110 
22,000 
22,600 
23, 000 
23,500 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45, 370 
0 

Elongation. 

Set. 

Inches. 

0. 
.0014 
.  00*2 
.0049 
.0059 
.0062 
.0064 
.0067 
.0069 
.0072 
.0075 
.0085 
.0099 
.0112 
.0158 
.0235 
.0328 
.0560 
.0745 
.1040 
.1300 
.1575 
.1900 
.2230 
.2540 
.2930 
.3360 
.39 
.46 
.50 
.57 
.63 
.70 
.80 
.91 

1.05 

1.25 

1.59 

1.92 

2.20 

Inch. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 
Elastic  limit 

19,500 
20.000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,370 
0 

.0003 

' 

i 

1 

Tensile  strength. 
=22.0  per  cent 

Elongation  of  inch  sections,  ".17,  ".16,  ".18,  ".34,  ".43,*  ".25,  ".24, 
'MO,  ".18,  ".19. 

Diameter  at  fracture,  ".95.    Area,  .709  square  inch. 

Contraction,  29.1  per  cent. 

Fractured  1£"  from  middle  of  stem  or  llf "  from  end  of  axle.  Ap- 
pearance) fibrous. 
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No.  812. 

Marks,  u* 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


1629 


Applied  load*. 

In  gauged  length. 

Bemarka. 

Total. 

Por  square 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,500 

20,000 

20,500 
21,000 
21,500 
22,000 
22, 500 

Founds. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,500 

20,000 

20,500 
21,000 
21,600 
22,000 

99  KfM 

Inches. 

0. 

.0014 
.0031 
.0049 
.0058 
.0061 
.0064 
.0067 
C       .00701 
\       .0077} 
.0082 
.0107 
.0174 
.0225 
.0290 
.0378 
.0650 
.0900 
.1146 
.1406 
.1650 
.1960 
.2250 
.2600 
.2930 
.3280 
.37 
.42 
.48 
.53 
.59 
.66 
.74 
.84 
.98 

1.12 

1.40 

1.50 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 

Initial  load. 
ElaaUo  limit. 

Tensile  strength. 

Load  at  time  of  fracture. 

=  18.8  per  cent 

.0006 

23,000            23|  000 
24,000            24,000 
26,000            25,000 
26,000            26,000 
27,000            27,000 
28,000            9x  ftft0 

29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
43,000 
43,000 
44,000 
44,050 
35,100 

o 

29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,050 

b* 

1.88 

Elongation  of  inch  sections,  ".14,  ".14,  ".13,  ".13,  ".15, 
•".53,  ".17,  ".15. 
Diameter  at  fracture,  ".84.    Area,  .554  square  inch. 
Contraction,  44.6  per  cent. 

Fractured  4".4  from  neck,  or  7£"  from  end  of  axle. 
Appearance,  fibrous,  seamy. 


'.13,  ".21, 
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No.  813. 

Marks,  *f* 

Diameter,  1".129. 

Sectional  area,  1.00  square,  inch 

Ganged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
:t2,000 
XI,  000 
34,000 


1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 

35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
46,700 
42,000 
0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
212,(00 
33,000 
34,000 


1,078 

5,891 

10,782 

16, 173 

21,564 

26,955 

32,346. 

26,965 

21,564 

16,173 

10,782 

6,391 

1,078 

35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,760 


In  gauged  length. 


Elongation. 


Inches. 
0. 

.0013 
.0030 
.0048 
.0059 
.0001 

'  .0064 
.0067 
.0069 
.0073 
.0077 
.0079 
.0088 
.0096 
.0113 
.0142 
.0200 
.0280 
.0349 
.0478 
.0737 
.0990 
.1200 
.1558 
.1910 
.2150 
.2495 
.2900 


Set 


0. 
0. 
0. 
0. 

a. 


.2782 


Initial  load. 


Elastic  limit 


Soctional  area  called  .97293  square  inch. 

.2783 
.2798 
.2817 
.2837 


.2879 
.2902 
.2884 
.2866 
.2846 
.2824 
.2803 
.2783 

.33 

.39 

.43 

.49 

.57 

.63 

.69 

.80 

.91 
1.02 
1.22 
1.49 
2.12 


2.41 


£  =  28,374,000. 
£  =  26,955,000. 
£=s  25, 671, 000. 
£  =  25,671,000. 
£  =  28.439,000. 

£=29,950,000. 
£  =  29.950,000. 
£=26,955,000. 
£  =  24,504,000. 
£  =  25,671,000. 
£  =  21,565,000. 


Tensile  strength. 

Load  at  time  of  fracture. 

=  24  1  per  cent 
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Elongation  of  inch  sections,  ".20,  ".19,  ".21,  ".20,  ".28,  *".44,  ".27, 
".19,  ".20,  ".23. 

Diameter  at  fracture,  ".92.    Area,  .665  square  incb. 

Contraction,  33.5  per  cent. 

Fractured  at  middle  of  stem  or  11"  from  end  of  axle.  Appearance 
fibrous,  80  per  cent;  granular,  20  per  cent;  seamy,  contains  consider- 
able cinder. 

COMPLETION  OF  TEE  TEST  OF  AXLE  SPECIMEN  *£*»  AFTER  A  BEST  OF 

1  YEAS  AND  26  DAYS. 

Following  is  a  synopsis  of  the  first  tost,  the  details  of  which  are 
found  in  the  Report  of -Tests  for  1885,  No.  1538: 

Tensile  strength,  47,120  pouuds  per  square  inch.  Test  discontinued 
when  load  had  fallen  to  44,000  pounds  per  square  inch,  with  stretching 
still  going  on. 

Total  elongation,  1".97  =  19.7  per  cent. 

Elongation  of  inch  sections,  *".44,  ".25,  ".19,  ".18,  ".17,  ".16,  ".15, 
".14,  ".15,  ".14. 

Diameter  at  contracted  section,  ".93.    Area,  .679  square  inch. 

Contraction,  32.1  per  cent. 

Completion  of  test. 

Tensile  strength,  49,700  pounds  =  49,700  pounds  per  square  inch  on 
original  section,  or  73,200  pounds  per  square  inch  on  reduced  section. 

Load  at  time  of  fracture,  42,100  pounds. 

Bar  fractured  1".77  from  the  neck.  The  inch  section  in  which  fract- 
ure occurred  elongated  from  ".48  to  ".55,  the  diameter  contracting  to 
".85  =  .567  square  inch  sectional  area,  a  contraction  of  43.3  per  cent 
from  original  size. 

Other  sections  of  the  bar  were  not  elongated  any  additional  amount 
over  the  first  test 

Appearance  of  fracture,  fibrous. 
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STEEL  BARS. 

TEMPERATURE  SERIES. 


COMPRESSION  TESTS  OP  THE  METAL,  AND  OBSERVATIONS  ON  THE 

MODULUS  OF   ELASTICITY   UNDER   BOTH   TENSILE 

AND   COMPRESSIVE    STRESSES 


H.Bx.31 103  1633 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1635 


Ten  grades  of  open-hearth  steel  are  here  represented,  in  which  the 
carbon  ranges  from  .09  to  .97  per  cent,  varying  by  tenths  of  a  per  cent, 
as  nearly  as  was  practicable  to  obtain  the  steel.  The  other  dements 
do  not  follow  any  regular  succession. 

The  bars  were  rolled  to  1£"  diameter,  and  turned  to  specimens  from 
that  size. 

The  steel  was  made  by  the  Norway  Steel  and  Iron  Works,  South 
Boston,  Mass.,  and  the  chemical  analyses  furnished  by  George  H.  Bill- 
ings, superintendent. 

These  bars  are  intended  to  furnish  part  of  the  material  for  use  in  a 
comprehensive  series  of  tests  at  higher  temperatures. 

The  compression  tests  show  that  bars  of  the  proportions  here  em- 
ployed fail  by  flexure  soon  after  passing  the  elastic  limit  of  the  metal. 

The  two  limits,  elastic  and  ultimate,  are  very  close  together  in  the 
milder  grades  of  metal,  and  diverge  somewhat  in  the  harder  steel. 

The  modulus  of  elasticity  in  compression  averages  higher  than  in 
tension,  and  appears  less  regular  under  the  former  stress  than  the 
latter. 

In  the  case  of  the  tension  bars,  which  afforded  the  best  opportunities 
for  accurate  measurements,  it  is  at  least  evident  that  the  modulus  of 
elasticity  is  not  far  from  30,000,000  pounds,  whether  the  steel  contains 
.1  per  cent,  or  1.00  per  cent  of  carbon,  other  elements  at  the  same  time 
being  present 

In  the  details  asterisks  indicate  between  what  loads  the  modulus 
of  elasticity  was  computed. 
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DETAILS  07  COMPRESSION  TESTS. 

No.  785. 

Marks,  833 

0.,  .09.    Mn.,  .11 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

PerMfnare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
10,000 
2fl,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,400 
24,800 
25,200 
25,600 
25,700 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
30,500 
31,000 
31,500 
32,000 
32,125 

Inch, 

0. 

.0011 
.0029 
.0016 
.0061 
.0078 
.0081 
.0086 
.0089 
.0092 
.0005 
.0097 
.0387 

Inch, 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 

• 

*EM  30,120,000. 
Elastic  limit. 

Ultimate  strength. 

.0001 

Failed  by  triple  flexure. 

No.  786. 

Marks,  m 

C,  .20.    Mn.,  .45. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,000 
30,000 
30,400 
31,200 
31,350 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
37,500 
38,000 
39,000 
39,100 

Inch. 

0. 

.0018 
.0029 
.0046 
.0064 
.0080 
.0096 
.0100 
.0105 
.0108 
.0111 
.0115 
.0118 
.0123 
.0199 
.0308 
.0450 

Inch, 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 

Initial  load. 

• 

*  E.,  30,808,000. 
Elastic  limit 

intimate  strength. 

.0003 

Failed  by  triple  flexure, 
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No.  787. 

Marks,  782 

0.,  .31.    Mil.,  ,57. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 
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Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pounds. 
800 
4.000 
8,000 
12,000 
16,000 
20.  UOO 
24,000 
2X.OO0 
28,  800 
29,600 
30,400 
31,  200 
3?,  000 
32,800 
33,600 
214,400 
35,200 
3a,  600 
36,000 
36,400 

Pounds 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
45,000 
45,500 

Inch. 

0. 

.0015 
.0030 
.0048 
.0064 
.0080 
.0098 
.0114 
.0118 
.0121 
.0125 
.0128 
.0130 
.0134 
.0137 
.0140 
.0145 
.0147 
.0218 
.06 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 

Initial  load. 
*  E.,  30,612,200. 

Elastic  limit. 

::::::::::::i 

Ultimate  strength. 

1 

Failed  by  triple  flexure. 


No.  788. 

Marks,  795 

C,  .37.    Mn.,  .70. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres-          q^a 
sion.               BOU 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
88,000 
40,700 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
46,000 
47,000 
47,500 
50,875 

Inch. 

0. 

.0015 
.0030 
.0048 
.0066 
.0080 
.0098 
.0114 
.0133 
.0148 
.0155 
.0160 
.06 

Inch. 

0. 

.0001 
.0001 
.0001 
.0002 
.0008 
.0004 
.0005 
.0005 
.0006 

Initial  load. 

• 

*E.,  31,250,000. 
Elastic  limit 
Ultimato  strength. 

Failed  by  triple  flexure. 


1638        TESTS    OP   IRON,    STEEL,    AM)    OTIIEK   MATERIALS. 

No.  789. 
Marks,  g^ 

C,  .51.    Mn.,  .58.    Si.,  .02. 
Length,  12". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  10". 


Appliod  load*.       j      Id  ganged  length. 


t«*«i       Per  square    Compres- 
TotAl-  incu.       I       ston. 


Pound*. 
MOO 
4,000 
8,000 
12,000 
16,000 
20,  000 
24,000 
28.000 
32,000 
36,000 
36,800 
37,600 
38,400 
30, 200 
40,000 
40,8(10 
41,600 
42,400 
43,200 
44,000 
44,800 

45,600 

46,400 


Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35, 000 
40,00i) 
4.~>,  000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 

57,000 

58,000 


Inch, 

0. 

.0014 
.002)1 
.0048 
.0063 
.0080 
.0008 
.0116 
.0132 
.0150 
.0152 
.0156 
.0100 
.010*2 
.0166 
.0170 
.017:) 
.0170 
.0181 
.0185 
.0100 
.0103 
.0106 


C   .0103) 
i       .0106$ 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0003 


Remarks. 


Initial  load. 


*  EM  30,075,000. 


Elastic  limit 

Ultimata  strength;  rapid  compression 
flection. 


and  de- 


Failed  by  triple  flexure. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  790. 

Marko,  ^ 

C,  .57.    Mn.,  .93.    Si.,  .07. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  10". 


163D 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

1 
Compres- 
sion. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20.000 
24,000 
28,000 
32,000 
36,000 
40,000 
4U.800 
41,600 
42,400 
43,200 
44,000 
44,400 
44,800 
45,200 
45,600 
46,400 
52,400 

Pounds. 
1,000 
5,000 
10,000 
15,000 
30,000 
26,000 
30,0  0 
85,000 
40,000 
45,000 
6U.OO0 
51,000 
52,000 
53,000 

r«4,ooo 

55,000 
55.500 
56,000 
56,500 
57,000 
58,000 
65,500 

Inch. 

0. 

.0013 
.0030 
.0048 
.0063 
.0080 
.0097 
.0113 
.0131 
.0147 
.0164 
.0168 
.0171 
.0175 
.0170 
.0182 
.0184 
.0101 
.0201 
.0210 
.0410 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

o. 

.0001 

.0002 

.       .0002 

Initial  load. 

• 

*E,  30,201,000. 

Elastic  limit 
Ultimate  strength. 

Failed  by  triple  flexure. 


1640         TESTS    OF   IRON,  8TEEL,  A.ND   OTHER   MATERIALS. 

No.  791. 

Marks,  sL 

C,  .71.    Mn.,  .58.     Si.,  .08. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Per  Min are 
inch. 


Pounds. 
800 
4,000 
8,000 
12,000 
18,000 
20,000 
24,000 
28,000 
32,000 
3(1,000 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
44.400 
44,800 
45,200 
45,600 
46,400 
52,350 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,  000 
54,000 
55,000 
55,  50  J 
56,000 
56,500 
57,000 
58,000 
05,440 


In  gauged  length. 


Compres- 
sion. 


Inch. 
0. 

.0014 
>  .0031 
.0047 
.0065 
.0081 
.0096 
.0115 
.0129 
.0147 
.0162 
.0168 
.0170 
.0175 
.0180 
.0184 
.0187 
.0196 
.  0240 
.0306 
.0545 


Set 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

o. 

o. 

.0001 
.0003 


Remarks. 


Initial  load. 


»  E.,  31,034,000. 


Elastic  limit. 


Ultimate  strength. 


Failed  by  triple  flexure. 


TESTS    OK    IROX,    STEEL,    AND    OTHER    MATERIALS. 

No.  792. 
Marks,  7^ 

C,  .81.    Mn.,  .56.    Si.,  .17. 
Length,  12". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  10". 


1641 


Applied  loads.       1      In  ganged  length 

i 

Remarks. 

TotaL 

Tor  ranare  |  Compres- 
incli.       i       stun. 

Set 

Pounds. 
800 
4.000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
40,000 
44,000 
48,000 
52,000 
52,800 
53,600 
64,400 
6.1,200 
66,000 
50,800 
57,600 
68,400 
50,200 
50,600 
60,000 
60,400 
60,800 
61,200 
61,600 
62,400 
63,200 
64,000 
70,200 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
74,600 
75,000 
75,500 
76,000 
76,500 
77,000 
78,000 
70,000 
80,000 
87,750 

Ineli. 

0. 
.0013 
.0031 
.0017 
.0064 
.0081 
.0007 
.0114 
.0131 
.0148 
.0164 
.0181 
.0200 
.0217 
.0221 
.0226 
.0228 
.0232 
.0236 
.0240 
.0243 
.0248 
.0252 
.0254 
.0261 
.0264 
.0277 
.0296 
.0838 
.0400 
.0444 
.0485 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 

Initial  load. 
*  E.,  30,000,000. 

Elastic  limit 

Ultimate  strength.                                         .    . 

.0005 

Failed  by  triple  flexure. 


1642         TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIAL8. 

No.  793. 
Marks,  7*M 

O.,  .89.    Mn.,  .57.    Si.,  .19. 
Length,  12". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  10". 


Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
30,000 
40,000 
44.000 
48,000 
&2.000 
5-2,800 
53,000 
51,400 
55, 200 
56,000 
56,800 
57,600 
58.400 
59,200 
60,000 
60,800 
61,200 
61,600 
62,000 
62,400 
63,100 
67,300 


Pounds. 
1,600 
5,000 
10,000 
15,000 
20,000 
£5,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
06,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
76,500 
77,000 
77,500 
78,000 
70,000 
84,125 


In  ganged  length. 

Remarks. 

Compres- 
sion. 

Inch. 

Set. 

Inch. 

0. 

0. 

Initial  load. 

.0014 

0. 

* 

.0031 

0. 

.0048 

.0001 

.0064 

.0001 

.0082 

.0002 

.0098 

.6003 

.0116 

.0003 

.0182 

.0003 

.0149 

.0008 

.0164 
.0182 

.0003 
.0003 

+  E..  30,612,000, 

.0198 

.0003 

.0215 
.0218 
.0222 
.0225 

.0229 
.0232 
.0236 
.0240 
.0242 
.0216 
.0249 
.0252 
.0254 
.0259 
.0270 
.0810 
.0480 

Elastic  limit 
Ultimata  strength. 

Failed  by  triple  flexure. 


TESTS    OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  794. 

Marks,  334 

C.,  .97.    Mn.,  .80.    Si.,  .28. 

Length,  12". 

Diameter,  l."0092. 

Sectional  area,  .80  square  incb. 

Gauged  length,  10". 


1643 


Applied  loads. 

In  gauged  length. 





Remarks. 

Total. 

Per  flonare 
inch. 

Comprea-           „ 
sion.       ]        Hot* 

Pound*. 

Poundi. 

Inch.             Inch. 

800 

1,000 

0. 

0. 

Initial  load. 

4,000 

5,000 

.0015 

0. 

• 

8,000 

10,000 

.0031 

0, 

12,000 

15,000 

.0049 

.0001 

16,000 

20,000 

.0065 

.0001* 

20.000 

25,000 

.0081 

.0001 

24,000 

30,000 

.0097 

.0001 

2h,000 

35,000 

.0113 

.0001 

32,  000 

40,000  ' 

.0129 

.0002 

30,000 

45,000 

.0146 

.0002 

40,  000 

50,000 

.0103 

.0002 

*E.,  30,822,000. 

4-1,000 

65,000 

.0181 

.0002 

48,  000 

60,000 

.0197 

.0002 

52,000 

65,000 

.  0215 

.0002 

56,000 

70,000 

.0230 

56,800 
57,600 
58,400 
5!).  200 
00,000 
60,800 
61,600 
62,400 
68,200 
64,000 
64,800 
65,600 
66,400 

71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 

.0234 
.0237 
.0241 
.0245 
.0250 
.0253 
.0256 
.0260 
.0263 
.0267 
.0271 
.0276 
.0281 

Blaatio  limit 

66,800 

83,500 
84,000 
84,600 
85,000 
86,000 
87.000 
88,000 
89,000 
91,500 

.0288 
.0398 
.0428 
.0445 
.0468 
.0502 
.0534 
.0596 

Ultimate  strength. 

67, 200 

67,600 
68,000 
68,800 
69,600 
70,400 
71,200 
73,200 

Failed  by  triple  flexure. 


1644        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 
DETAILS  OF  TENSION  TESTS. 

Fo.  753. 

Marks.  833 
C.,.09.    Mn.,.ll. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  30". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
800 
1,600 
2.400 
3,200 
4,000 
4,800 
5,600 
6,400 
7.200 
8.000 
8,800 

Pounds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11  000 

Inch. 

0. 

.0010 
.0019 
.0029 
.0039 
.0049 
.0059 
.0070 
.0080 
.0089 
.0100 
.0110 
.0120 
.0130 
.0140 
.0151 
.0161 
.0171 
.0181 
.0191 
.0202 
.0043 
.0093 
.0142 
.0202 
.0202 

Inek. 
0. 

Initial  load,4 

• 

*E.,  80,151,000. 

0. 

.0001 

9. 600             12. 000 

10.400 
11,200 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
4,000 
8,000 
12,000 
16,81)0 
16,800 

13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
5,000 
10,000 
15,000 
21,000 
21,000 

.0002 

.0003 

.0004 
.0004 

TESTS   OF   IKON,    bTEEL,    AND   OTHER   MATERIALS. 

No.  754. 
MarkB,  J, 
C,  .20.    Mn.,  .45. 
Diameter,  l."0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  30". 


1645 


Applied  load*. 

In  ganged  length. 

Bemarka. 

Total. 

Per  squire 
inch. 

Elongation. 

Set 

Poundt. 
.800 
1,600 
2,440 
3,200 
4,000 
4,800 
5,600 
ft,  400 
7,200 
8.000 
8,800 
9,600 
10,400 
11,200 
12,000 
12,800 
13,600 
14.400 
15,200 
16.000 
16,800 
16,800 
17,600 
18,400 
19,200 
20,000 

Found*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
21,000 
22,000 
23.000 
24,000 
25,000 

Inch. 

0. 

.0010 
.0020 
.0029 
.0039 
.0049 
.0060 
.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0130 
.0140 
.0149 
.0160 
.0170 
.0180 
.0190 
.0200 
.0200 
.0210 
.0220 
.0230 
.0240 

Inch. 
0. 

Initial  load.* 
*  E,  30,151,000. 

0. 

.0001 

.0001 

."oooi" 

.0001 

1646        TE8TS   OF   IKON,    STEEL,    AND    OTHER   MATERIALS. 

No.  755. 
Marks,  ^ 
O.,  .31.    Mu.t  .57. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  30". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Inch, 

0. 

.0011 
.0021 
.0031 
.0042 
.0052 
.0062 
.0074 
.0084 
.0094 
.0104 
.0114 
.0125 
.0135 
.0145 
.0155 
.0166 
.0176 
.0187 
.0197 
.0208 
.0218 
.0228 
.0238 
.0248 

Set 

Pound*. 

800 

1,600 

2,400 

3,200 

4,000 

4.800 

5,600 

6.400 

7,200 

8,000 

8,800 

9,600 

10,400 

11.200 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16.800 

17,600 

18.400 

19,200 

20,000 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

23,000 

Inch. 
0. 

Initial  load.* 

.0002 

.0005 

.0006 

•E.,  30,000,090. 

.0008 

.0009 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS, 
ff  O.  756. 


.1647 


Marks,  ^ 

O.,  .37.    Mn.,  .70. 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
800 
1,600 
2,400 
8,200 
4,000 

Poundt. 
1,000 
2,000 

8,000 
4,000 

ft.  MM 

Inch. 

0. 

.0010 
.0020 
.0030 
.0050 
.0060 
.0070 
.0081 
.0090 
.0102 
.0112 
.0122 
.0183 
.0142 
.0142 
.0152 
.0163 
.0172 
.0183 
.0101 

0. 

Initial  load,* 
•B.,  30,161,000. 

.0001 

4,800     1         6.000 

5,000 

6,400 

7,200 

8.000 

8,800 

9,600 

10,400 

11,200 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

10,200 

20,000 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 

"oooi"' 

.0003 
.0003 

21,000    |          .0203 
22,000             .0215 
23,000    1          .0225 
24,000    '           0235 

.0004 

i 

25,000 

.0245 

.0005 

1 

1648       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  757. 
Marks,  ^ 

CL  Jtt.    Mn.,  .58.    Si.,  .02. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  30". 


Applied  loads. 

In  ganged  length. 

\ 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Bemarke. 

Pound: 
800 
1.600 
2.400 
3,200 
4,000 
4.800 
5,600 
6.400 
7,200 
8,000 
8,800 
9,600 
10,400 
11,200 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
19,200 
20,000 
20,800 
22,400 
24,000 

Pounds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
24,000 
25,000 
26,000 
28,000 
30,000 

Ineh. 

0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0081 
.0071 

Inch. 
0. 

IniOAl  load.* 

.0001 

.0090 

.0001 

.0109 

.0130 
.0140 
.0150 

.0001 

.6no 

.0190 
.0200 
.0211 
.0221 
.  0241 
.0251 
.0271 
.0291 

.0001 

.0001 

I 

.0001 

*E..  30,000,000.                                                            ; 

TESTS   OF   IRON,    STEEL, 


AND    OTHER   MATERIALS. 
No.  758. 


1649 


Marks,  797 

C,  57.     Md.,  .93.     Si.,  .07. 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30/' 


Applied  loads. 


In  ganged  length. 


I 


Total. 


reLrcrre!Ei^ation. 


Pounds. 
800 
1,600 
2, 400 

3,  200 

4,  000 
4.  800 
5,600 
6,400 
7,200 
8,000 

12.  000 
16, 0«-0 
16.H00 
I'd,  000 
20,  800 
21,600 

22,  40') 

23,  200 

24,  000 


Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

15,  000 

20,000 

21,000 

25,000 

26,000 

27,000 

28, 000 

29,000 

30,000 


Inch. 

0. 
.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0080 
.0090 
.0140 
.0190 
.  0200 
.0240 
.0250 
.02GO 
.0270 
.0280 
.0290 


Set. 


Inch. 
0. 


0. 

0. 
.0001 
.0001 
.0001 


Remarks. 

luitial  load.* 

• 

*E.,  30,104,000. 

Marks,  823 
C.,.71.    Mn., 


No.  759. 


.58.     Si.,  .08. 


Diameter,  l."0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30". 


Applied  loads. 

la  gauged  length.      , 

1 
t«#„i     1  Per  square 
TotaL    J       incli. 

Elongation 

Set. 

Remarks. 

Pounds. 

800 

1,600 

2,400 

3,200 

4,000 

4,800 

5.600 

6,400 

7,200 

8,000 

12,000 

16,000 

16,800 

20,000 

24,000 

24,800 

25,600 

28,400 

27,200 

28,000 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
15,000 
20,000 
21,000 
25,000 

30,  000 

31,  000 
32,000 
33,000 
34,000 
35,000 

Inch. 

0. 

.0010 
.0020 
.0029 
.0039 
.0049 
.0059 
.0069 
.0080 
.0090 
.0140 
.0190 
.  0200 
.0240 
.0290 
.0300 
.0310 
.0320 
.0330 
.0340 

Inch. 
0. 

Initial  load.* 
*E.,  30,0^8,000. 

0. 

0. 
0. 

0. 

.0001 
.0001 

.0001 

H.  Ex.  31 m 


1650       TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  760. 
Marks,  7|q 

0.f  .81.    Mn.,  .56.    Si.,  .17. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  30". 


Applied  loads. 

In  gauged  length. 

Total. 

Pounds. 

800 

1,600 

2,400 

3,200 

4,000 

4,800 

5,600 

6,400 

7,200 

8,000 

12,000 

16,000 

16,800 

20,000 

24,000 

28,000 

28,800 

29,600 

30, 400 

31, 200 

82. 000 

32,000 

Per  square 
inch. 

Elongation. 

1  Inch. 
0. 

.0010 
.0020 
.0030 
.0040 
.0049 
.0059 
.0070 
.0080 
.0090 
.0139 
.0191 
.  0201 
.0239 
.0289 
.0339 
.0349 
.0359 
.0369 
.0380 
.0391 
.0390 

Set. 

Remarks. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

15,  000 

20, 000 

21,000 

25,000 

30,000 

35,000 

36,000 

37.000 

38.000 

39,000 

40,000 

40,000 

Inch. 
0. 

Initial  load.* 

0. 

0. 
0. 

""-."oioi"" 

— .  0001 
—.0001 
-.0001 

—.0001 
—.0001 

*£.,  29,923,000. 

TESTS   OF   IRON,    STEEL,    AND    OTHEU   MATERIALS. 

No.  761. 

Marks,  756 

0.,  .89.    Mu.,  .57.    Si.,  .19. 

Diameter,  l//.0092. 

Sectional  area.  .SO  square  inch. 

Gauged  length,  30". 
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Applied  loads. 

Id  ganged  length. 

Total. 

1 

Per  square 
inch. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,  000 

15,000 

20,  000 

21,000 

25,  000 

30,  000 

35,  000 

40,  000 

41,000 

42,  000 

43,  000 

44,  000 

45,  000 
45.  000 
45.000 
40,  000 
35,  000 
30, 000 
25,  000 
20,  Of'O 
15,  COO 
10,  000 

5,000 
1,000 

Elongation 

Inch. 
0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0081 
.0091 
.0141 
.0192 
.  0202 
.0242 
.  0292 
.03-42 
.0393 
.0404 
.0414 
.  0424 
.  0436 
.0445 
.0146 
.0446 
.0395 
.  0345 
.0295 
.0245 
.0195 
.0145 
.0095 
.0044 
.0004 

Set. 

Inch. 
0. 

Remarks. 

Pound*. 

800 

1,600 

2,  400 

3,  200 
4.000 
4,800 
5, 600 
6.  400 
7,200 
8.000 

12,  000 
16,  000 
16,800 
20,000 
24.000 
28,  000 
32,  000 
32,800 
33,600 
31, 400 
35, 200 
36,000 
36,000 
36,  000 
32,  000 
28,000 
24, 000 
20,  000 
16,000 
12,  000 

Initial  load.* 

0. 

.0001 
.0001 

.0002 
.0002 
.0002 
.0003 
.0003 

.0003 
.0004 

*E.,  29,864,000. 

8, 000 
4,  000 

800 

1652       TESTS   OP   IRON,    STEEL,   AND   OTHER   MATERIAL8. 

No.  762. 

Marks,  m 

C,  .97.    Mn.,  .80     Si.,  .28. 

Diameter,  1".0092 

Sectional  area,  .80  square  neb. 

Gauged  length.  3t 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pound*. 

800 

1,600 

2,400 

3,200 

4,000 

4,800 

5,600 

6,400 

7,200 

8,000 

12,000 

16,000 

16,800 

20,000 

24,000 

28,000 

32,000 

86,000 

36,800 

37,600 

38,400 

39,200 

40,000 

40,000 

36,000 

32,000 

28,000 

24,000 

20,000 

16,000 

12,000 

8.000 

4,000 

800 

800 

4.000 

8,000 

12,000 

16,000 

20,000 

24,000 

28,000 

32,000 

36,  000 

40,-000 

36,000 

32,000 

28,000 

24,000 

20,000 

16,000 

12,000 

8,000 

4,000 

800 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

15,000 

20,000 

21,000 

25,000 

30,000 

35,000 

40,000 

45,000 

46,000 

47,000 

48,000 

40,000 

50,000 

50,000 

45,000 

40,000 

35,000 

30,000 

25,000 

20,000 

15,000 

10,000 

6,000 

1,000 

1,000 

5,000 

10,000 

16,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

45,000 

40,000 

35,000 

30,000 

25.000 

20,000 

15.-000 

10,000 

5,000 

1,000 

Inch. 

0. 

.0009 
.0018 
.0028 
.0037 
.0047 
.0057 
.0067 
.0078 
.0088 
.0138 
.0109 
.0201 
.0240 
.0290 
.0341 
.0393 
.0447 
.0457 
.0467 
.0477 
.0487 
.0497 
.0497 
.0448 
.0396 
.0346 
.0296 
.0247 
.0198 
.0145 
.0095 
.0044 
.0005 
.0008 
.0047 
.0097 
.0148 
.0200 
.0248 
.0298 
.0348 
.0398 
.0450 
.0500 
.0452 
.0400 
.0350 
.0299 
.0249 
.0200 
.0149 
.0098 
.0048 
.0008 

Inch. 
0. 

Initial  load.*                                                            ] 

0. 

*E.,  20,817,000. 
Rested  1  hour. 

0. 
0. 

0. 

0. 

0. 

.0002 
.0003 
.0003 

.0004 

_ 
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1654       TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS 


.  BE-TESTS  OF  WROUGHT-IEON  BARS. 

Tbe  object  in  re-testing  these  bars  was  to  determine  the  present  mod- 
ulus of  elasticity  of  the  metal  after  their  previous  tetrainiug,  and  learn 
the  effects  of  annealing. 

The  specimens  were  turned  down  to  1".129  diameter  from  their  rough 
surfaces,  which  were  2"  diameter  before  the  original  tests  were  made. 

Elongations  were  measured  along  three  lines,  120°  apart,  on  the  cy- 
lindrical surface  of  the  stem,  measuring  the  elongations  on  one  line  at  a 
time,  the  specimen  being  rotated  through  120°  each  time,  so  as  to 
bring  the  measured  line  on  the  upper  surface  in  the  testing  machine. 

Specimens  from  the  same  bar  show  very  nearly  the  same  modulus  of 
elasticity. 

The  annealed  specimens  were  shortened  by  that  process,  confirming 
the  results  obtained  with  specific  gravity  specimens,  which  showed  the 
density  of  overstrained  steel  was  increased  by  annealing. 

Specimen  No.  694  was  considerably  warped  by  the  annealing.  No. 
693  was  left  very  nearly  straight. 

Comparing  the  modulus  of  elasticity  of  the  latter  bar  at  different 
stages,  it  is  seen  that  annealing  effects  a  reduction  which  the  bar  par- 
tially recovers  from,  after  the  lapse  of  time;  thus  the  modulus  of  elas- 
ticity was — 

Before  annealing 27,91)8,000 

After  annealing 26,9ilT>f0N0 

Reduction 1,003,000 

After  annealing  and  a  rest  of  24  days 27,322, 000 

Recovery 327,000 

These  differences  are  not  large,  yet  such  as  they  are  tljey  show  a  con- 
formity in  behavior  of  the  annealed  metal  with  the  overstrained  iron 
and  steel  eye-bars. 


SPECIMENS  FROM  FRACTURED  END  OF  DOUBLE-REFINED  BAB  L  210. 

[Otipinal  test  made  May  24,  1882.    No.  604,  Ri  port  of  Tea**,  1882.J 

Synopsis  of  original  test. 

Ultimate  strength,  50,188  pounds  per  square  inch. 
Elongation  in  80  inches,  19.9  per  cent. 
Contraction  of  area,  43  per  cent. 

Form  of  Specimens. 
<—  36: rl'139  aiameier.  — » 

EHO~~~  .„,  v  .LJiliB 


so: 


Elongations  measured  on  the  gauged  lengths  of  30"  along  three  lines, 
A,  B,  and  C. 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 
No.  690. 

First  Specimen. 

Diameter,  I'M  29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 
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Applied 
load*  per 

Elongation*  on  lines. 

Mean  elon- 

Remark*. 

Kqimre 

gations. 

mrh. 

A.        1          B. 

C. 



rounds. 

Inch. 

• 
Inch. 

Inch. 

Inch. 

5.0U0 

0.     • 

0. 

0. 

0. 

Initial  load. 

6, 000 

.0010 

.0010 

.0010 

.00100 

7,000 

.0021 

.0021 

.0020 

.00207 

8,000 

.0032 

.0032 

.0030 

.00313 

9,000 

.0043 

.0042 

.0041 

.00420 

10, 000 

.0054 

.0053 

.0052 

.00530 

12, 000 

.0075 

.0075 

.0075 

.00750 

14,000 

.0097 

.0096 

.0096 

.00963 

15,000 

.0108 

,0108 

.0107 

.01077 

10,000 

.0119 

.0118 

.0118 

.01183 

18,000 

.0141 

.0141 

.0140 

.01407 

20, 000 

.0103 

.0161 

.  0162 

.01620 

22,000 

.0185 

.0185 

.0183 

. 01843 

24,000 

.  0207 

.0206 

.  0205 

.02000 

i 

25,000 

.0219 

.0217 

.0217 

. 02177 

6,000 

.0000 

.0001 

.0001 

.00007 

i 

10, 000 

.0054 

.01)55 

.0055 

.OOV47 

15,000 

.0109 

.0110 

.0110 

.01097 

20,000 

.0165 

.0164 

.0164 

.01643 

25,  000 

.0219 

.0218 

.0218 

.02183 

5,000 

.0000 

.0001 

.0001 

.00007 

10,000 

.0055 

.0055 

.  0054 

. 00547 

15,  000 

.0109 

.0110 

.0109 

.01093 

20,000 

.0164 

.0163 

.0164 

.01637 

25.000 

.  0220 

.0218 

.  0217 

.02183) 

.000105 

E.f  27,6,.2,000. 

• 

5,000 

.0001 

.0001 

.0001 

1656         TESTS   OF   IRON,    STEEL,    AND    OTUEIi   MATERIALS. 

No.  G04. 

Second  Specimen. 

Diameter,  1".129. 

Secticyial  area,  1.00  square  inch. 

Gauged  length,  30". 


Applied 

loads  per 

square 

inch. 


Elongations  on  lines. 


I 


I 


C. 


Mean  elon- 
gations. 


Kemarka. 


Pounds. 

Inch. 

5,000 

0. 

10,000 

.0055 

15, 000 

.0110 

20,000 

.0165 

25,000 

.  0220 

5,000 

.0001 

10,  000 

.0056 

15,000 

.0110 

20, 000 

.0166 

25, 000 

.0220 

5,000 

.0000 

10.000 

.0057 

15,000 

.0111 

20, 000 

.0166 

25,000 

.0220 

5,000 

.0001 

Inch. 

0. 

.0055 
.0109 
.0164 
.0219 
.0001 
.0054 
.0111 
.0164 
.0219 
.0000 
.0054 
.0110 
.0164 
.0219 
.0002 


Inch. 

Inch.       ' 

0. 

0.      1 

.0053 

.00543 

.0110 

. 01097 

.0164 

.01643 

.0219 

.  02193 

.0002 

.00013 

.0056 

.00553 

.0110 

.01103 

.0165 

.01650 

.0220 

.02197 

.0002 

.00007 

.0056 

.00557 

.0111 

.01107 

.0165 

.01650 

.0220 

. 02197  \ 
.00017} 

.0002 

I  Initial  lofuf 


E=27,523,000. 


Bar  heated  dull  red  in  a  forge  fire  and  cooled  in  the  open  air.  This 
annealing  shortened  the  bar,  measured  on  the  gauged  length, as  follows: 
Lines  A,  —  ".0004 ;  B,  —  ".0015 ;  C,  +  ".0071 ;  average  shortening= 
",0017£. 

In  heating  and  cooling  this  bar  was  considerably  warped,  hence 
although  there  is  an  average  permanent  shortening  as  a  whole,  yet  along 
lines  A  and*B  there  is  an  apparent  lengthening,  due  to  the  warping  of 
the  bar. 


Applied 

loads  per 

square 

Inch. 


Pound*. 
5,000 
10, 000 
15,000 
20,000 
25,000 
5,000 
5,000 

10,000 
15,000 
20,000 

5,000 
10,000 
15,000 
20,000 

6,000 


5,000 
10,  000 
15,000 
20,  000 

5,000 
10,  000 
15,000 


Elongations  on  lines. 


Inch. 

0. 

.0057 
.  01 17 
.0185 
.0298 
.0073 

0. 

.0055 
.0112 
.0169 
-.0001 
.0055 
.0112 
.0169 
.0000 


Inch. 


0. 

.0056 
.0113 
.0170 
.0001 
.0058 
.0115 
.0172 
.0003 


Inches. 


0. 

.0057 
.0115 
.0174 
.0001 
.  0059 
.0117 
.0175 
.0002 


Mean  elon- 
gations. 


Inch. 


Remarks. 


.00560 

.01133 

.01710 

.00003 

.00373 

.01147 

.01720? 

.00017  5 


Initial  load. 


Micrometer  reset  to  zero  after  first 
loading. 


E=26,424,000. 


Bar  again  examined  after  a  period  of  rest  of  2  J  days  after  annealing. 

Initial  load 


0. 

0. 

0. 

0. 

.0057 

.0056 

.0059 

.00573 

.0115 

.0113 

.0116 

.01147 

.0171 

.0170 

.0174 

.01717 

.0003 

.0002 

.0003 

.00027 

.  0059 

.0056 

.0059 

.00580 

.01 17 

.0114 

.0117 

.01130 
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1  Applied  '               Elongations  on  1 
loads  pel- 

ines. 

j 
Mean  elon- 

square   > 
inch.     |         A. 

B. 

C. 

gations. 

round*. 
20,000 
5,000 

Inch. 
.0173 
.0003 

Inch. 
.0170 
.0003 

Inches. 
.0174 
.0002 
.0001 
.02J3 
.0247 
.0258 
.0270 
.  0282 
.0293 
.0009 
.0311 
.  0302 
.  2510 
.3700 
.4015 
.4250 
.4400 
.40U0 
.  6245 
.7110 
.74 
.85 
.9.J 

1.04 

1.10 

1.27 

1.44 

1.52 

1.72 

1.04 

2.16 

Inch.       ! 
.  01723  ? 
.00027  5 

25.000 
20,000 
27,000 
28,000 
29,000 

i    30,000 

1      5, 000 

31,  000 

32,000 
28,000 
29,000 
30,000 

31,  OOO 

32,  000 
33,000 
34,000 
35,000 
36,000 

37,  OOO 

38,  OOO 
39,000 
40,000 
41,000 
42,000 
43,  000 
41,  WO 
45,000 
46, 000 

0 
47,000 
48,000 
49,000 
50,000 

1 

2.20 
2.02 
2.84 
3.40 
3.82 
4.80 
5.65 

I 

51,000 

52,000 
52,400 

49,800 

Remarks. 


E =26,533,000. 

After  5  minute**  rent. 


Elastic  limit. 


Rested  3  minntcs. 


Tensile  strength. 

Load  at  time  of  rapture. 


Total  elongation  in  30  inches,  19.7  per  cent. 

Diameter  at  fracture,  ".92.    Area,  .065  square  inch. 

Contraction,  33.5  per  cent. 

Fractured  9"  from  neck.    Appearance,  fibrous  100  per  cent. 


1658        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


SPECIMENS  FROM  FRACTURED  END  OF  DOUBLE-REFUTED  BAR 

S218. 

[Original  teat  made  May  22,  1882.    No.  606,  Report  of  Tests,  1882.] 

Synopsis  of  original  test 

•Ultimate  strength,  50,631  pounds  per  square  inch. 
Elastic  limit,  24,610  pounds  per  square  inch. 
Elongation  in  80  inches,  20.4  per  cent. 
Contraction  of  area,  4L  per  cent. 

No.  691. 

First  Specimen. 

(Same  form  as  specimens  from  bar  L  210.)  . 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  30". 


Applied 

Elon 

loads  per 

square 

iiich. 

A-     i 

Pounds. 

Inch. 

5,000 

0. 

10,000 

.0053 

15,000 

.0106 

20,000 

.0160 

25,000 

.0214 

5,000 

.0000 

10,000 

.0052 

15,  000 

.0106 

20,000 

.0159 

25,  000 

.0214 

6,000 

-.0001 

10,000 

.0052 

15,  000 

.0106 

20,000 

.0150 

25,000 

.0214 

5,000 

—.0001 

Elongations  on  lines. 


B. 

C. 



1- 

Inch. 

Ineh. 

0. 

0. 

.0053 

.0053 

.0107 

.0107 

.0160 

.0161 

.0213 

.0215 

.0000 

.0001 

.  0053 

.0055 

.0107 

.0109 

.0100 

.0162 

.0215 

.0216 

.0000 

.0000 

.0053 

.0055 

.0108 

.0108 

.0161 

.0162 

.0214 

.0216 

.0000 

.0000 

Mean  elon 
gations. 


Inch. 
0. 

.  00530 
.01067 
.01603 
. 02140 
.00003 
.00533 
.01073 
.01603 
.02150 

—.00003 
.00533 
.  01073 
.01607 
.02147? 

—.00003  5 


Remarks. 


Initial  load. 


E- 27,007,000. 


TESTS   OF   IRON,  STEEL,  AND    OTHEtt    MATERIALS. 
No.  692. 

Secona  Specimen. 

Diameter,  l".l 20. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 
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Applied 

Elongations  on  lines. 

loads  per 
square 

Mean  elon- 
gations. 

Remarks. 

inch. 

A.         |          B.         ,          C. 

1 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

i 

5,000 

0. 

0. 

0. 

0. 

Initial  load. 

10,  000 

.0053 

.0053 

.  0053 

.005  0 

15,000 

.0108 

.0107 

.  0107 

.01073 

20,000 

.0102 

.0160 

.0161 

.01010 

25,  000 

.  02111 

.0214 

.0214 

.02147 

5,000 

.  0002 

.  0000 

.  0001 

. 00003 

10,000 

.0055 

.0053 

.0053 

.oo;>37 

15,  000 

.0109 

.0107 

.0107 

.01077 

20,000 

.0102 

.  0102 

.0160 

.01613 

25,000 

.  0216 

.0215 

.0214 

.02150 

5,000 

.  0U(>2 

.0000 

-.  0001 

. 0u003 

10,000 

.(•055 

.  0055 

.  oo:»4 

.00547 

15,  00U 

.0109 

.0107 

.007 

.01077 

20,000 

.0163 

.0160 

.  0100 

. 01610 

25,  00O 
5,000 

.0216 
.  0003 

.  0214 
.0000 

.0214 
—.0001 

.  0-J147  \ 
.  00007  i 

E-_  28,037,000. 

1660         TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  693. 

Third  Specimen. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


Appliod 
loads  per 

Elongation  a  on  lines. 

._   _        

i  Mean  elon- 

square 

cations. 

inch. 

A. 

B.                    C. 

1 

Pounds. 

Inch. 

Inch.             Inch. 

Inch. 

5,000 

0. 

0. 

0. 

'      0. 

Iuitial  load. 

10,000 

.0054 

.0053 

.0054 

.00537 

i 

15,000 

.0108 

.0106 

.0108 

. 01073 

20,000 

.0163 

.0161 

.0162 

. 01620 

| 

25,  COO 

.0216 

.0214 

.0216 

.02153 

5,000 

.0000 

.0000 

.0001 

.00003 

* 

10,000 

.0055 

.0054 

.0055 

. 00517 

1 

15,000 

.0109 

.0108 

.0108 

.01082 

20, 000 

.0163 

.0162 

.0162 

.  01623 

i 

25,000 

.  0217 

.0215 

.0216 

.02160 

5,000 

.0002 

.0001 

.0002 

.00017 

1 

10,000 

.0056 

.0054 

.0055 

.  00350 

15,  000 

.0110 

.0108    |          .0108 

.010*7 

20. 000 

.0164 

.0162    1          .0162 

.  01627 

25,  000 
5,000 

.0218 
.0003 

.0215    1          .0216 
. 0001     |          . 0002 

t 

.02163) 
.00020  5 

E  =  27,003,000. 

Bar  heated  dull  red  in  a  forge  fire  and  cooled  in  the  open  air.  Thi« 
annealing  shortened  the  bar,  measured  on  the  gauged  length,  as  f«»I- 
lows:  Lines  A,  ".0016;  B,  ".0019;  C,  ".0011;  average,  ".0015J. 

(Observations  repeated  on  the  modulus  of  elasticity.) 




Applied 

1              £1 

loads  per 



sqnaro 

inch. 

A. 

Pounds. 

Inch. 

5,000 

0* 

10,000 

.0057 

16,000 

.0114 

20,000 

.0177 

25,000 

.  0278 

5,000 

.  0055 

5,000 

.0000 

10,000 

.0055 

15,000 

.0110 

20,000 

.0167 

5,000 

0. 

10,000 

.  0055 

15,000 

.0111 

20,000 

.0167 

Elongations  on  lines. 


6,000 


5,000 
10,000 
15,  000 
20, 000 

6,000 
10,000 
15,000 
20,000 

5,000 


| 

Mean  elon- 
gations. 

i    B- 

C. 

Inch. 

Inch. 

Inch. 

"*""6." 

""o. 

"o. 

.0055 

.0056 

.00553 

.0110 

.0113 

.01110 

.0166 

.0168 

.  01670 

0. 

.0002 

.00007 

.0055 

.0050 

.00563 

.0110 

.0115 

. 01120 

.0166 

.0170 

.01677  J 
.00010  5 

0. 

.0003 

Remarks. 


Initial  load. 


Micrometer  react  to  zero  after  first  ; 
loading. 


£=26,005,000. 

Bur  again  examined  after  a  rest  of  24  days,  after  annealing. 
0.  0.  Initial  load 


.0056 
.0111 
.  0107 
.0001 
.  0OD7 
.0113 
.0168 
.0002 


.0056 
.0112 
.0105 
.  0002 
.  0050 
.0112 
.0168 
.  0002 


.0054 
.0111 
.0105 
.0002 
.0056 
.0111 
.0165 
.0003 


.00553 

.01113 

.01657 

.00017 

.00563 

.01120 

.01670? 

.00023  5 


E=27,322,000. 


CUBIC  COMPRESSION  OF  VARIOUS 
METALS  AND  WOOD. 
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CUBIC  COMPRESSION  OF  VABIOTTS  METALS  AND  WOOD. 

Specimens  of  tbe  same  kind  of  metal  were  taken  from  tbe  same  bar, 
excepting  the  cast-irons. 

!  Tbe  cast  specimens  of  tin  and  lead  were  from  the  same  ladies  of 
molten  metal. 

Tests  by  tensile  and  compressive  stresses  were  made  with  both  un- 
compressed and  cubic  compressed  specimens. 

?  The  cubic  compressed  specimens  were  subjected  to  an  estimated 
hydrostatic  pressure  of  90,000  pounds  per  square  inch ;  one  steel  speci- 
men was  compressed  with  117,600  pounds  per  square  inch. 

The  specimens  when  compressed  were  immersed  in  water  in  the  bore 
of  the  steel  cylinder,  the  dimensions  of  which  were  10"  long,  6"  diam- 
eter outside,  and  ".806  diameter  of  bore. 

The  effect  of  compression  on  the  dimensions  of  the  specimens  was  not 
appreciable  with  the  steel,  brass,  and  copper.  The  wrought-iron  and 
cast  specimens  were  smaller,  and  as  the  reduction  in  dimensions  did 
not  take  place  uniformly,  tbe  effect  was  attributed  to  closing  interstices 
formed  by  blow-holes  or  the  presence  of  cinder. 

The  water  seemed  to  pass  freely  through  the  white  pine,  and  the 
wood  came  out  of  the  cyliuder  water-soaked  aud  larger  than  when  it 
went  in. 

•  There  was  not  the  same  free  penetration  in  the  white  oak ;  the  middle 
part  of  its  length  was  reduced  in  diameter,  the  greater  reduction  occur- 
xing  in  the  direction  parallel  to  the  annual  rings  of  growth. 

A  comparison  of  the  results  shows  no  appreciable  change  in  the 
strength,  elasticity,  and  ductility  of  the  compressed  over  the  uncom- 
pressed metal,  except  in  the  case  of  the  lead,  but  as  these  specimens 
were  cast  from  old  bullets  which  contained  impurities  perhaps  not  uni- 
formly distributed,  it  is  not  conclusive  that  cubic  compression  changed 
the  properties  of  this  metal. 

1663 


1664       TEST8   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Measurements  of  specimens  before  and  after  compressing  with  an  estimated  hydrostatic 
pressure  of  90,000  pounds  per  square  inch. 

Diameter  of  bore  of  cylinder,  ".806.  Sectional  area,  .5102  square  inch 
(90,000  x  .5102)  +  2,750  allowance  for  packing  friction  =  48,608  pounds, 
total  load  applied  to  piston. 


No.  of 
test. 


727 
728 
728 
730 
731 
732 
733 
7341 


735 
736 
737 

738 
739J 


740§ 

741|| 

742 

743 

744 
745 


Marks. 


2 

X 

2 
<12T* 
{    Ca  ] 


10% 

1 
2 


Material. 


Brass  (drawn). 
^Wrought  Iron, 
do. 


O.  II.  steel 

do 

Copper  (drawn)  . 

do 

Tin 


Applied 
pressure 

per 

square 

inch. 


Pounds. 
90,000 
90,000 
90,000 
90, 000 
117,  600 
90,000 
90,000 
90,000 


do 90,000 

Lead 90,000 

do I      90,000 

90,000 
SO,  000 


Cast-iron  (gun). 
do 


White  pine  . 


do 

White  oak 

Aluminum  bronze. 
Zino 


.do. 


81,900 

84,900 

90,000 

90,000  ' 

90,000  I 
90,000 


Inches. 
5.507 
5.511 
5.510 
5.  £04 
5.509 
5.505 
5.510 
5.505 


5.497 
5.509 
5.501 

5.437 
5.484 


5.508 

5.505 

5.522 

5.50  + 

5.  501 
5.502 


.740 

.6715 

.8014 

.7502 

.7500 


5.533 

5.522 
[  No  decided  change. 


5.499 
5.502 


.7500^ 
.7499^" 


*  Bars  found  irregular  in  diameter  after  comprestung,  vitr>  ing  from  ".0002  to  ".0003. 

t Showed  no  change  in  maximum  dimensions;  there  woio  small  local  uVpiessious,  niert>  dots,  in  the 
cylindrical  surface,  and  one  spot,  ".5  a  "A,  which  was  depressed  about  ".004. 

♦  Specimen  was  incased  in  thin  brass,  ".015  thick,  in  order  to  subject  the  metal  to  compression  with- 
out allowing  the  water  to  enter  the  interstices  of  the  casting. 


§  Water  exudes  from  ends  and  cylindrical  surface  after  removal  from  water  cylinder.    ^  t 

||  Specimen  compressed  in  liquid  colored  with  cochineal,  which  showed  the  complete  penetration  of 
the  liquid  into  the  wood. 
HA  few  small  local  depressions  in  cylindrical  surfaces  after  about  ".01  diameter. 

Shape  of  white-oak  cylinder  after  compressing. 


TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 

DETAILS  OF  TENSION  TESTS. 

No.  703. 

No.  1. — Mild  steel,  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 
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Applied  loads. 

In  gauged  loDgth. 

Remarks. 

Total. 

Per  snuare 
indh. 

Elongation. 

Set. 

Pounds. 
200 
1,000 
2,000 
3,000 
4.000 
5,000 
6.000 
7.000 
7,200 
7,400 
7,600 
7,800 
8.000 
8,200 
8,400 
8,600 
8,800 
9.000 
9.200 
0,400 
0.600 
9,800 
10,000 
10,200 
10.400 
10,600 
10,800 
11.000 
11,200 
11.400 
11,600 
11,800 
12,000 
12,  200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,250 
11,000 
0 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25, 000 
30,  000 
35,000 
36,000 
37, 000 
38,000 
39,000 
40.000 
41.  000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
•51, 000 
52,000 
53,000 
54,000 
55.000 
56. 000 
57,000 
58,000 
59. 000 
60,000 
61,000 
62, 000 
63,000 
64,000 
65,000 
66,000 
66,250 

Inch. 

0. 

.0004 
.0010 
.0015 
.0020 
.0025 
.0031 
.0036 
.0038 
.0039 
.0039 
.0040 
.0041 
.0042 
.0043 
.0044 
.0046 
.0825 
.0867 
.0907 
.0970 
.1046 
.1120 
.1187 
.1265 
.1340 
.1440 
.1541 
.1650 
.1780 
.10 
.21 
.23 
.25 
.28 
.30 
.35 
.40 
.52 
.63 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Load  at  time  of  rapture. 

=  27.7  per  cent. 

0 

.83 

Elongation  of  inch  sections,  ".19,  *".3S,  ".26. 
Diameter  at  fracture,  ".33. 
Area,  .0855  square  inch. 
Contraction,  57.2  per  cent. 

Fractured  1.28  from  neck.    Appearance,  fine,  silky. 
H.  Ex.  31 105 


1666        TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  730. 
No.  3. — 0.  H.  steel,  compressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

1 

l 

Total. 

Por  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8.600 

H.800 

9.000 

9,200 

9.400 

9,600 

9,800 

10,000 

10.200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

)  1,800 

12.000 

12,200 

12,400 

12,600 

12.800 

12,860 

10,050 

0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41.000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
50,000 
64.000 
65,000 
56,000 
57,000 
58.000 
69,000 
60,000 
61.000 
62,000 
63,000 
64.000 
64,300 

Inch. 

0. 

.0003 
.0007 
.0011 
.0016 
.0021 
.0027 
.0031 
.0037 
.0038 
.0039 
.0040 
.0805 
.0870 
.0915 
.1030 
.1060 
.1130 
.1220 
.1300 
.1390 
.1490 
.1603 
.18 
.20 
.21 
.23 
.24 
.27 
.30 
.34 
.40 
.50 
.62 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 

1 

i 
I 

Elastic  limit.                                                           | 

Tensile  strength. 

Load  at  time  of  rupture. 
=27. 7  per  cent. 

0 

.83 

Elongation  of  inch  sections,  ".47,  ".20,  ".16. 

Diameter  at  fracture,  ".31. 

Area,  .0755  square  inch. 

Contraction,  62.2  per  cent. 

Fractured,  ".70  from  neck.    Appearance,  fine,  silky. 


•  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  702. 

No.  3. —  Wr ought-iron ,  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square- inch. 

Gauged  length,  3".00. 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

5.400 

5.600 

5,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.200 

8.400 

8,600 

8,800 

9.000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

10,840 

9,300 

0 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
27,000 
28,000 
29,000 
30,000 
31.  000 
32,000 
33,000 
34,000 
35,000 
36,000 
37, 000 
38,000 
39,000 
40,000 
41,000 
42.  000 
43.000 
44.000 

45.  000 

46.  000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
54,200 

Inch. 

0. 

.0004 
.0009 
.0015 
.0020 
.  0025 
.0029 
.0030 
.  0031 
.  0033 
.0034 
.0040 
.0061 
.0115 
.0170 
.0272 
.0400 
.0480 
.0568 
.0670 
.0768 
.0890 
.1005 
.1150 
.1305 
.1475 
.1713 
.19 
.21 
.24 
.28 
.32 
.40 
.52 
.63 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 
Kluwtic  limit. 

"oooi" 

Tensile  Htt-eugth. 

Load  at  time  of  fracture. 

=  27.7  per  cent. 

0 

.83 

Elongation  of  inch  sections,  *".39,  ".25,  ".19. 

Diameter  at  fracture,  ".37. 

Area,  .108  square  inch. 

Contraction,  46.2  per  cent. 

Fractured  ".95  from  neck.    Appearance,  fine,  fibrous. 


1668        TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  728. 

No.  1.—  Wrought-iron,  compressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".0O. 


Applied  loads. 

In  ganged  leugth. 

Remarks. 

Total. 

Per  eanu-c 
inch. 

Elongation. 

Set. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

4,200 

4,400 

4.600 

4,800 

6,000 

6.200 

6,400 

6,600 

6,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,090 

10,300 

0 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
21. 000 
25,000 
23,000 
24,000 
25,000 
26,000 
27,000 
29,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
60,000 
51,000 
62,000 
53.000 
64,006 
65,000 
55,450 

Inch. 

0. 

.0003 
.0007 
.0012 
.0018 
.0020 
.0022 
.0024 
.0025 
.0026 
.0026 
.0028 
.0032 
.0037 
.0049 
.0063 
.0093 
.0132 
.0180 
.0230 
.0285 
.0350 
.0430 
.0505 
.0590 
.0675 
.0761 
.0866 
.0990 
.1015 
.1230 
.1380 
.1570 
.18 
.21 
.23 
.27 
.30 
.37 
.44 
.60 

Inch. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 
=25.0  per  cent. 

0. 

.0017 

0 

.75 

Elongation  of  inch  sections,  ".21,  *".35,  ".19. 

Diameter  at  fracture,  ".39. 

Area,  .1194  square  iuches. 

Contraction,  40.3  per  cent. 

Fractured  1".60  from  neck.  -  Appearance,  line,  fibrous. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  704. 

Cast4ron9  uncompressed. 

Marks,  ^ 

Diameter,  ".500. 

Sectional  area,  .196  square  inch. 

Gauged  length,  3".00. 
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Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inon. 

Elongation. 

Sot. 

Remarks. 

Pounds. 
196 
392 

588 
784 
980 
1,176 
1,372 
1,568 
1,764 
1,960 
2,156 
2,352 
2,548 
2,744 
2.940 
3,136 
3,332 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

MOO 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18.000 

19.000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

Inch, 

0. 

.0001 
.0003 
.0005 
.0006 
.0001 
.0008 
.0010 
.0011 
.0013 
.0014 
.0016 
.0019 
.0021 
.0023 
.0025 
.00*7 
.0031 
.0034 
.0037 
.0040 
.0044 
.0048 
.0054 

Inch. 
0. 

Initial  load. 

0. 

0. 

."oooi" 

1      3,528 

1      3,724 

3,920 
4, 116 

.0007 

>       4, 312 

i      4,608 

4,704 

49,000 

Tensile  strength. 

1 

Fractured  ".45  from  neck.    Appearance,  granular,  mottled. 


1670        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  738. 

Cast-iron,  compressed. 

Marks,  ^J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 


TotaL 


Pound*. 
200 
400 
600 
800 
1,«00 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3, 000 
3.200 
3.400 
3,600 
3,800 
4, 000 
4.200 
4.400 
4,600 
4,680 


Per  squaro 
inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 

10,  000 

11.  000 
12,000 
13. 000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20.000 
21.000 
22. 000 
23,000 
23,400 


In  gaugod  length. 


EloDgation.        Set, 


Inch. 

0. 

.0003 
.  0006 
.0008 
.0010 
.0012 
.0013 
.  0013 
.  0014 
.0017 
.0020 
.0022 
.0024 
.0026 


Inch. 
0. 


.0003 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  ".25  from  middle  of  stem.    Appearance,  granular,  mottled. 


TESTS   OP   IRON,    STEKL,    AND   OTHER   MATERIALS. 
No.  688. 

Drawn  brass,  uncompressed. 

Marked  No.  2. 

Total  length,  4".5. 

Diameter,  ".55. 

Sectional  area,  .228  square  inch. 

Gauged  length,  3".00. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

228 

1.14C 

2.280 

3.420 

4,f>60 

5,  700 

6.810 

7,068 

7.296 

7, 524 

7.752 

7,980 

8.208 

a  436 

8,664 

8.892 

9,120 

9,348 

9,576 

9,804 

10,  032 

10.260 

10.488 

10, 716 

10,944 

11, 172 

11,400 

11,628 

11.856 

12,084 

12,400 

Pounds. 
1.000 
5,000 
10.000 
15. 000 
20.000 
25.  000 
30,000 
31.000 
32, 000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40.000 
41. 000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
'     60,000 
61.000 
52,000 
63,000 
64,385 

Inch. 

0. 

.0007 
.0017 
.0027 
.  0037 
.0050 
.0071 
.0074 
.0078 
.0082 
.0091 
.0102 
.0110 
.0125 
.0150 
.0189 
.0223 
.0299 
.0502 
.  0940 
.1110 
.1434 
.185 
.22 
.26 
.32 
.34 
.48 
.55 
.65 

1.00 

Inch. 
0. 
0. 
0. 
0. 
0. 

.  .0003 
.0HJ8 

Initial  load. 
E'astic  limit. 

Tensile  strength. 

""   \6026" 

"*  *.6ii8* 

1672        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  689. 

Drawn  brass  rod,  compressed. 

Marked  No.  1. 

Diameter,  ".55. 

Sectional  area,  .228  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 

In  ganged  length. 

1 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remark*.                                  ! 

I 

Pounds. 

228 

1,140 

2,280 

3, 420 

4,560 

5, 700 

6,840 

7,068 

7,296 

7,524 

7,752 

7.  W0 

8,208 

8,430 

8,664 

8,892 

9,120 

9,348 

9,576 

9.804 

10,032 

10.260 

10,488 

10,716 

10, 944 

11, 172 

11,400 

11,628 

11.856 

12,084 

12,  312 

12,380 

Pounds. 
1,000 
6,000 
10,000 
15, 000 
20,000 
25, 000 
30,000 
81.000 
32,000 
33,  000 
34, 000 
35,000 
36.  OOp 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
4a  000 
49. 000 
60,000 
51,000 
52,000 
53,000 
54,000 
54,298 

Inch. 

0. 

.0005 
.0014 
.0026 
.0036 
.0053 
.0070 
.0077 
.  0081 
.  0087 
.0095 
.0107 
.0117 
.0127 
.0149 
.0189 
.0238 
.0321 
.0546 
.0785 
.1038 
.14 
.18 
.22 
.23 
.31 
.38 
.44 
.52 
.68 
.83 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0006 
.0011 

l 

Initial  load.                                                            j 

i 

Elastic  limit. 
Tensile  strength. 

.0031 

.0140 

TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  700. 

No.  1. — Drawn  copper,  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 
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Applied  loads. 

In  ganged  length. 

Total. 

Per  Aquaro 
inch. 

Pounds. 
1,000 
5,000 
10,000 
12,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
34.400 
0 

Elongation.  •        Set. 

Remark*. 

Pounds. 
200 
1,000 
2,000 
2,400 
2,800 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
6,800 
6,000 
6.200 
6.400 
6,600 
6,800 
6,880 
0 

Inches. 

0. 

.0006 
.0016 
.0022 
.  0026 
.0027 
.0029 
.0031 
.0033 
.0035 
.0037 
.0037 
.0041 
.0044 
.0046 
.0047 
.  0052 
.0055 
.0061 
.0067 
.0083 
.0250 
.1185 
.25 
.47 
.90 

L05 

Inch. 
0. 
0. 
0. 

Initial  load. 

Tensile  strength. 
=35.0  per  cent. 

.0002 

.0002 

.0004 

.0027 

Elongation  of  inch  sections,  *  ".49,  ".36,  ".21. 

Diameter  at  fracture,  ".32. 

Area,  .080  square  inch. 

Contraction,  60.0  per  cent. 

Fractured  1".2  from  neck.    Appearance,  fine,  silky. 


1674       TESTS   OF   IEON,    STEEL,    AND    OTHER   MATERIALS. 

No.  732. 

No.  1  0. — Copper,  compressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00 


Applied  loads. 

In  ganged  length. 

1 
Remark*. 

Total. 

Pounds. 
200 
1,000 
2,000 
8.000 
3,200 
3.400 
3,600 
3,800 
4,000 
4,200 
4.400 
4,600 
4,800 
6.000 
6,200 
6,400 
6,600 
6,800 
6,000 
6,200 
6,400 
6.600 
6,800 
6,830 
5,300 
0 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
1.000 
6,000 
10.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81000 
32,000 
33,000 
34,000 
34,160 

Inches. 
0. 

.0006 
.0014 
.0021 
.0025 
.0027 
.0029 
.0031 
.0034 
.0036 
.0038 
.0042 
.0045 
.0047 
.0052 
.0056 
.0061 
.0071 
.0101 
.0594 
.1650 
.31 
.53 
.79 

Inch. 
0. 
0. 
0. 
.0001 

Initial  load. 

.0002 

.0006 

i 

Tenailo  strength. 

Load  at  time  of  rapture.                                        1 

=•  89. 7  per  cent. 

.0046 

0 

1.19 

Elongation  of  inch  sections,  ".39,  *".53,  ".27. 

Diameter  at  fracture,  ".30. 

Area,  .0707  square  inch. 

Contraction,  64.7  per  cent. 

Fractured  1".50  from  neck.    Appearance,  fine,  silky. 


TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 
No.  699. 

No.  1. — Banco,  tin,  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3".00. 
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Applied  loads. 


Total. 


Poundt. 
200 

300 

400 

500 

600 
0 


Per  square 
.  inch. 


Pounds. 
1,000 

1,500 

2,000 

2,500 

3,000 
0 


la  gauged  length. 


Elongation. 


Inehet. 

0. 

.0011 
.0075 
.0188 
.0290 
.0861 
.1175 
.  2825 
.40 

1.92 

2.03 


Set. 


Inch. 
0. 


Remark  a. 


Initial  load. 
A  fler  5  minutes'  rest. 
Immediate  elongation. 
After  5  mlnntes'  rest. 


Tensile  strength. 
After  4fc  minutes'  refit. 
—67.7  per  cent. 


Elongation  of  inch  sections,  ".51,  ".53,*".99. 
Diameter  at  fracture,  about  ".15. 
Area,  .018  square  inch. 
Contraction,  91.0  per  cent. 
Fractured  1".10  from  neck. 


No.  734. 

No.  1  O. — Banca  tin,  compressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Se*,. 

Poundt. 
200 

300 

400 

500 

600 
0 

Pound*. 
1,000 

1,500 

2,000 

2,500 

3,000 
0 

Inehet. 

)       .0007 
C       .0060 
\       .0199 
5       . 0321 
\       .1000 
J       .13 
\       .385 
C       .49 
>      1.21 
2.12 

Inch. 
0. 

Remarks. 


Initial  load. 

After  5  minutes'  rest. 

Do. 

Do. 

Do. 
Tensile  strength. 
After  2J  mlnntes'  rest. 
=70.7  per  cent. 


Elongation  of  inch  sections,  *".77,  ".80,  ".55. 
Diameter  at  fracture,  about  ".09. 
Area,  .0063  square  inch. 
Contraction,  96.8  per  cent. 
Fractured  1£"  from  neck. 


1676         TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  701. 

No.  1.— Lead,  uncompressed. 

Diameter,  ".500. 

Sectional  area,  .196  square  inch. 

Ganged  length,  3' .00. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Remarks. 

Pounds. 
98 

196 
294 
392 

0 

round*. 
500 

1,000 
1,500 

2,000 

2,367 
0 

Inches. 
0. 
S       .0182 
)       .0238 
5       . 1340 
>       . 1371 
<       .32 
\       .49 
1.10 
1.34 

Inch. 
0. 

Initial  load. 
Immediate  elongation. 

After  5  minutes'  rest. 

Tensile  strength, 
-=44.7  percent. 

Elongation  of  inch  sections,  #".75,  ".29,  ".30. 
Diameter  at  fracture,  ".13. 
Area,  .013  square  inch. 
Contraction,  93.4  per  cent. 
Fractured  1".30  from  neck. 


No.  736. 
No.  1  C. — Lead ,  compressed. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
100 

200 

300 

400 

500 

600 

700 
0 

Pounds. 
600 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 
0 

Inches. 
0. 
f       .0006 
)       .0007 
(       .0061 
{       .0073 
5       .0448 
\       .0468 
5       . 1231 
}       .1364 
5        .240 
)        .346 
<       .80 
\     1.20 
1.40 

Inch. 
0. 

Remarks. 


Initial  load. 

After  5  minutes'  rest. 


Tensile  strength. 
After  2  minutes'  rest. 
=  46.7  per  cent. 


Elongation  of  inch  sections,  ".33,  ".37,  #".70. 

Diameter  at  fracture,  about  ".16. 

Area,  .0201  square  inch. 

Contraction,  89.9  per  cent. 

Fracture,  ".90  from  neck. 

Cylindrical  surface  of  stem  fine  mottled. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  744. 

Silecian  zinc,  10,  compressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 
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Applied  loads. 

In  ganged  longth. 

Remarks 

. 

Total. 

Per  square 
inch. 

Elongation. 

Bet. 

• 

Pounds. 
200 
400 
600 
660 

Pounds* 
1,000 
2,000 
3,000 
3,300 

Inch. 

0. 

.0004 
.0031 

Inch. 
0. 

Initial  load. 
TenaUo  strength. 

Fractured  ".3  from  neck.    Appearance,  granular. 

DETAILS  OF  COMPRESSION  TESTS. 

No.  773. 

Mild  steely  uncompressed. 
Mark,  No.  2. 
Total  length,  5".52. 
Diameter,  ".800. 
Stxtional  area,  .503  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
603 
2,515 
5.030 
7,545 
10,060 
12, 575 
15,000 
17,605 
18,108 
18,611 
19,114 
10,617 
90,120 
20,623 
26,240 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
52,167 

Inch. 

0. 

.0003 
.0009 
.0012 
.0017 
.0022 
.0027 
.0034 
.0035 
.0036 
.0038 
.0050 
.0175 
.0493 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 

• 
Elastic  limit. 

Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  180°  without  cracks. 


1678        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  731. 
Mild  steel,  compressed. 

TotaUength,  5".510. 

Diameter,  ".7998. 

Sectional  area,  .503  square  inch. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pounds. 
503 
2,515 
5,030 
7,545 
10,060 
12,575 
15,090 
17, 605 
18, 108 
18,611 
19,114 
19,  617 
20, 120 
20, 623 
27,260 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36, 000 
37,000 
38,000 
30,000 
40,000 
41,000 
54,234 

Inch. 

0. 

.0001 
.0005 
.0010 
.0015 
.0020 
.0025 
.0029 
.0039 
.0033 
.0035 
.0013 
.0110 
.0220 

Inch. 
0. 

—  0001 

—  0001 
-.0001 
-.0001 
~.  0001 
-.0001 
-.0001 

Initial  load. 

Elastic  limit 

Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  1S0°  without  cracks. 


No.  772. 
No.  4. —  Wrougld'iron,  uncompressed. 


Total  length,  5".515. 
Diameter,  ".819. 
Sectional  area,  .527  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

1 

m  Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pounds. 
627 
2,635 
6,270 
7,005 
10,540 
13,175 
13, 702 
14,229 
14,756 
15,283 
15, 810 
16,337 
16,864 
22,900 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
43,454 

Inch. 

0. 

.0005 
.0010 
.0015 
.0020 
.0026 
.0028 
.0020 
.0031 
.0037 
.0110 
.0200 
.0216 

Inch. 
0. 
0. 
0. 
0. 
0. 
.0001 

i 
Initial  load.                                                             , 

1 

£lastic  limit 
Ultimate  strength. 

.0081 

Failed  by  triple  flexure. 
Bent  180°  without  cracks. 


TESTS    OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

Mo.  729. 

No.  2. — Wroughtiron,  compressed. 

Original  dimensions : 

Length,  5".510. 

Diameter,  ".750. 

Sectional  area,  .442  square  incb. 
Gauged  length,  3".00. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pound*. 
442 
2,210 
4,420 
6,630 
8,840 
11,050 
11,492 
11.934 
12, 376 
12,818 
13,260 
13,702 
14,144 
14,586 
15,028 
15, 470 
15,912 
21,100 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
26,  000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
47,737 

Inch. 

0. 

.0005 
.0009 
.0014 
.  0019 
.0024 
.0025 
.  00*26 
.0028 
.  00'.9 
.0030 
.0032 
.0033 
.0036 
.0040 
.0092 
.1376 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

.0001 

.0003 

Failed  by  triple  flexure. 
Bent  180°  without  cracks. 


1680  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


No.  777. 
Cast-iron,  uncompressed. 
Marks,  *£ 
Total  length,  5".4G. 
Diameter,  ".750. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 


Total. 


Pound*. 

442 

884 

1,826 

1,768 

2,210 

2,652 

8,094 

3,536 

3,078 

4, 420 

4,862 

6,304 

5,746 

0,188 

6,630 

7,072 

7,514 

7,056 

8,398 

8,840 

9,282 

9,724 

10, 166 

10,608 

11,050 

11,492 

11,934 

12,376 

12, 818 

13,260 

13,702 

14,144 

14,586 

15,028 

15, 470 

15,912 

16,354 

16,796 

17,238 

17, 680 

18,122 

18, 564 

19,006 

19,448 

19,890 

20, 332 

20, 774 

21,216 

21,658 

22, 100 

22,542 

22,984 

23,426 

23,868 

24,810 

24,752 

25,194 

25,636 

26, 078 

26, 520 

26,962 

27,404 

27,846 
28,288 
28,730 
33,700 


Per  square 
inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,009 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,  COO 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 

63,000 
64,000 
65,000 
76,244 


Id  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

6. 

.0002 
.0004 
.0006 
.•007 
.0008 
.0010 
.0012 
.0013 
.0015 
.0016 
.0017 
.0019 
.0021 
.0022 
.0023 
.0026 
.0027 
.0029 
.0030 
.0032 
.0034 
.0036 
.0038 
.0041 
.0043 
.0046 
.0050 
.0054 
.0057 
.0061 
.0009 
.0075 
.0085 
.0091 
.0100 
.0111 
.0125 
.0140 
.0153 
.0161 
.0175 
.0194 
.0207 
.0222 
.0236 
.0248 
.0262 
.0280 
.0293 
.0311 
.0321 
.0335 
.0355 
.0365 
.0375 
.0386 
.0400 
.0410 
.0418 
.0425 

.0425 
.0419 
.0407 


Set. 


Inch. 
0. 


.0001 


.0002 


.0003 


.0033 


.0079 


.0137 


.0201 


.0265 


.0316 


.0312 


Remarks. 


Initial  load. 


Rapid  defloction,  convex  on  micrometer 
specimen. 


Ultimate  strength. 


aide  of 


Triple  flexure. 
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No.  739. 

Cast-iron,  compressed. 
Marks,  »* 
Total  length,  5".482. 
Diameter,  ".7494. 
Sectional  area,  .441  square  inch. 
Gauged  length,  3".00. 
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Applied  loads. 


Total. 


Per  rauare 
iaoli. 


In  ganged  length. 


Compre 
sion. 


Set. 


Remarks. 


Poundt. 

441 

882 

1,323 

1,764 

2,205 

2,640 

8,087 

8,528 

3,960 

4,410 

4,851 

6,202 

5,733 

6,174 

6,615 

7,056 

7,407 

7,038 

8,370 

8,820 

0,261 

0,702 

10,143 

10,584 

11,025 

11,466 

11,007 

12,348 

12,780 

13,230 

18,671 

14, 112 

14,553 

14,004 

15,435 

15.876 

16,317 

16,758 

17,100 

17,640 

18,081 

18,522 

18,063 

10.404 

10,845 

20,286 

20,727 

21,168 

21,600 

22,050 

22,401 

22,032 

23,873 

23,814 

24,255 

24,608 

25,137 

25,578 

26,019 

26,460 

26,001 

27,842 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60.000 
61,000 
62,000 


H.  Ex.31- 


Ineh. 

0. 

.0002 
.0002 
.0004 
.0005 
.0007 
.0000 
.0011 
.0012 
.0014 
.0015 
.0017 
.0010 
.0020 
.0021 
.0022 
.0024 
.0025 
.0026 
.0028 
.0030 
.0063 
.0036 
.0036 
.0030 
.0040 
.0043 
.0046 
.0048 
.0052 
.0055 
.0050 
.0065 
.0070 
.0076 
.0084 
.0004 
.0108 
.0116 
.0127 
.0136 
.0162 
.0166 
.0188 
.0200 
.0216 
.0281 
.0246 
.0270 


.0310 
.0840 
.0364 
.0300 
.0410 
.6431 
.0458 
.0188 
.0521 
.  0538 
.0560 

-106 


Inch. 
0. 


Initial  load. 


.0001 


.0003 


.0000 


.0024 


.0066 


.0180 


.0207 


.6205 


.0406 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
27,783 
28,224 
28,665 
29,106 
29,  547 
29,988 
33,800 

Pounds. 
63,000 
64,000 
6.->.  000 
66,000 
67,000 
68,000 
70,613 

Inch. 
.0607 
.0071 

.0700 
.0775 
.0863 
.0917 

Inch. 

Ultimate  strength. 

Failed  by  triple  flexure. 


No.  771. 
Drawn  brass,  uncompressed. 


Total  length,  5".495. 

Diameter,  ".740. 

Sectional  area,  .44  square  inch. 


Applied  loads. 

In  ganged  length. 

Remarks. 

•  Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

430 

2, 150 

4,800 

0,4fO 

8,600 

10.750 

12,900 

13, 330 

13,760 

14,190 

14,620 

15, 0.)0 

15,480 

15,910 

16,340 

16,770 

17,200 

18,060 

Potmd*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
42,000 

Inch. 

0. 

.0008 
.0017 
.0026 
.0036 
.0046 
.0062 
.0065 
.0071 
.0078 
.0085 
.0096 
.0104 
.0121 
.0137 
.0164 
.0195 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
.0007 

Initial  load. 
Ultimate  strength. 

.0030 

.0110 

Failed  by  triple  flexure. 
Bent  180°  without  cracks. 


TE8TS    OF    IKON,    STEEL,    AND    OTHER    MATERIALS. 
No.  727. 

Drawn  brass,  compressed. 

Total  length,  5".507. 
Diameter,  ".750. 

Sectional  area,  .442  square  inch. 
Ganged  length,  3".00. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*. 

442 

2,210 

4,420 

6,630 

8,840 

11,060 

13,2fi0 

13,702 

14, 144 

14,586 

15.028 

15, 470 

15,912 

16,354 

16,796 

17,238 

17,680 

18,122 

18.564 

19,006 

19,448 

19,890 

23,580 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
30,000 
37.000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
4.%  000 
53,348 

Inch. 

0. 

.0010 
.0020 
.0031 
.0041 
.0052 
.0666 
.0068 
.0071 
.0075 
.0080 
.0086 
.0000 
.0102 
.0118 
.0128 
.0143 
.0158 
.0178 
.0:01 
.0220 
.0250 

Inch. 
0. 

.0001 
.0001 
'         .0003 
.0003 
.0005 
.0008 

Initial  load. 
Ultimate  strength. 

.0015 

.0057 

Failed  by  triple  flexure. 
Bent  180°  without  cracks. 
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No.  774. 

Drawn  copper,  uncompressed. 

Total  length,  5"50. 
Diameter,  ".760. 
Sectional  area,  .442  square  incb. 
Gauged  length,  3".0O. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Bern  arks. 

1 

Pound*. 
442 
2,210 
4,520 
6  630 
8,940 
0.283 
9.724 
10,136 
10,608 
11,050 
11,492 
11,034 
12, 376 
12, 818 
13,260 
13, 702 
13,880 

Pounds. 
1,000 
5.000 
10.000 
15. 000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,300 
20.300 
80.000 
31,000 
81,402 

Inch. 

0. 

.0005 
.  0015 
.0026 
.0040 
.0014 
.0048 
.0051 
.0056 
.0061 
.0067 
.0076 
.0085 
.0005 
.0111 
.0183 

Inch. 
0. 
0. 
0. 
0. 
.0004 

t 
Initial  load. 

Ultimate  strength. 

.0015 

.0056 

Failed  by  triple  flexure. 
Bent  180°  without  cracks. 
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STo.  738. 

Drawn  copper,  compressed. 

Total  length,  5".510. 
Diameter,  ".7501. 
Sectional  area,  .442  square  inch. 
Ganged  length,  3".00. 
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Applied  loads. 

Id  gauged  length. 

Remarks. 

Total 

Per  square 

inch. 

Compres- 
sion. 

Set. 

Pound*. 

442 

2,  210 

4,420 

6,  830 

8,840 

9,282 

9,724 

10,  L66 

10,808 

11,050 

11,402 

11,034 

12,  376 

12, 818 

13,260 

13,860 

Pounds. 
1,000 
5,000 
10, 000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,900 
27,000 
28,000 
29,  JOO 
30,000 
31,350 

Inch. 

0. 
.0007 
.0016 
.0027 
.0040 
.0045 
.0049 
.0053 
.0058 
.0063 
.0071 
.0080 
.0090 
.0105 
.0133 

Inch. 

0. 

0. 

0. 

.0001 
.0006 

Initial  load. 
Ultimate  strength. 

.0019 

"    .0071 

Failed  by  triple  flexure- 
Bent  180°  without  cracks. 


No.  775. 
Banca  tin,  uncompressed. 


Total  length,  5".5. 
Diameter,  ".750. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
442 

884 

1,220 

Pounds. 
1,000 

2,000 

2,760 

Inch. 

0. 
(       .0140 
I       .0260 
(       .0332 

Inch. 
0. 

Initial  load. 

After  1  minute. 
After  2  minutes. 
Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  180°  without  cracks. 
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No.  735. 

Banco,  tin,  compressed. 

Total  length,  0".497. 
Diameter,  ".7502. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
insh. 

Compres- 
Hion. 

Set. 

Pounds. 
442 

884 

1,120 

Pounds. 
1,000 

2,000 

2,533 

Inch. 

0. 
C       .0400 
\       .0005 

Inch. 
0. 

Initial  load. 

After  1  minute. 
Ultimate  strength. 

Failed  by  triple  flexure. 

Bent  180°  without  cracks.  Mottled  surface  finer  than  the  uncompressed 
specimen. 

No.  776. 
Lead,  uncompressed. 
Total  length,  5".50. 
Diameter,  ".750. 

Sectional  area,  .442  square  inch. 

Ultimate  strength,  1,010  pounds =2,285  pounds  ]>er  square  inch. 
Failed  by  triple  flexure.    Coarse  mottled  surface.    Bent  180°  without 
fracture. 

No.  737. 

Lead,  compressed. 

Total  length,  5".502. 
Diameter,  ".7491. 
Sectional  area,  .441  square  inch. 

Ultimate  strength,  1,170  pounds =2,653  pounds  per  square  inch. 
Failed  by  triple  flexure.    Fine  mottled  surface.    Bent  180°  without 
fracture. 

No.  740. 
White  pine,  compressed. 
Original  dimensions: 
Length,  5".506. 
Diameter,  ".743. 
Sectional  area,  .4*34  square  inch. 
Crushing  strength,  2,390  pounds=5,507  pounds  per  square  inch. 
Fibers  crushed  at  end  of  stick. 

No.  742. 

White  oak.  compressed 
Original  dimensions : 

Length,  5".522. 

Diameter,  ".740. 

Sectional  area,  .43  square  inch. 
Crushing  strength,  3,460  pound8=8,046  pounds  per  square  inch. 
Failed  by  deflection  at  middle  of  length. 
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Tabulation  of  results  mlk  cubic  compression  specimens. 


Material. 

* 

Tension  tests.  "" 

Elastlo  limit 

Tensile  strength. 

Elongation. 

Not  com- 
pressed. 

Com- 
pressed. 

Not  com- 
pressed. 

Com- 
pressed. 

Not  com- 
pressed. 

Compressed. 

Mild  steel 

Pound*. 
44,000 
31,000 

Pound*. 
43,000 
27,000 

Pound*. 

66.250 

64,200 

25,000 

64.385 

34,400 

8,000 

2,367 

8,300 

Pound*. 

64,  300 
55,  4->0 
23,400 
54,298 
34,150 
3,000 
3,500 

Percent. 
27.7 
27.7 

Per  cent. 

27.7 
25.0 

Wrought- iron 

Cast- iron 

Dnrwn  braes .  * . . . . 

33,000 

83,000 

Drawn  copper 

35.0 
67.7 
44.7 

39.7 
70.7 
46.7 

Kane*  tin 

Lead 

Sileeian  sino 

White  pine 

White  oak 

Material. 

Tension  tests. 

Compression  tests 
(ultimate  strength). 

Contraction  of  area. 

Appearance  of  fraotnre. 

Not  com- 
pressed. 

Com- 
pressed. 

Not  compressed. 

Compressed. 

Not  coni- 
pressed. 

Com- 
pressed. 

Mild  steel 

Wrought-iron 

Cast-iron  ......... 

Percent 
67.2 
46.2 

Percent 

62.2 

•    40.3 

Fine,  silky 

Pine,  fibrous 

Granular,  mottled. 

Fine,  silky  . 
Fine,  fibrous 

Pound*. 
52, 167 
43,454 
76. 244 
42, OuO 
31, 402 
2,760 
2,286 

Pound*. 
54,234 
47, 737 
70,643 
53, 348 
31,359 
2,533 
2,653 

it\nh\ 

Drawn  brass. . .... 

Drawn  copper 

Rs\pr.A.  %ii) .    

00.0 
91.0 
98.4 

64.7 
06.8 
89. » 

Fine,  silky 

Fine,  silky  . 

Lead 

Sileeian  sino 

Grannltt 

White  pine 

5,507 
8,046 

White  oak 
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COMPRESSION  OF  BRICK  PEERS 

This  series  comprises  the  tests  of  fifty-three  piers,  the  cross-section 
dimensions  of  which  range  from  8"x8"  to  16"xl6",  and  the  heights 
from  2  feet  to  12£  feet. 

Two  kinds  of  bricks  were  used  in  their  construction — common,  hard 
burnt  and  face  bricks,  laid  on  bed  with  joints  broken  every  course. 

The  mortar  was  composed  of  one  part  Bosendale  cement  and  two 
parts  sand. 

The  piers  were  built  in  September,  1884,  and  were  twenty-one  mouths 
old  when  tested;  in  the  mean  time  they  had  seasoned  in  a  dry,  cool 
building. 

Tests  of  the  individual  bricks  are  found  in  the  Report  of  Tests,  1885. 

An  earlier  series  of  tests  (see  lieport,  1884)  showed  the  strength  of 
piers  as  modified  by  mortars  of  different  composition.  In  the  present 
series  it  was  intended  that  the  mortar  should  be  the  same  throughout, 
and  the  variations  in  strength  developed  depend  upon  the  dimensions 
of  the  piers.  The  mortar,  however,  was  found  to  vary  in  quality,  and 
much  stronger  in  some  places  than  others. 

The  piers  were  transported  from  the  building  in  which  they  were 
built  and  seasoned  to  the  testing  machine  in  a  fixture  consisting  of  two 
flat  plates  placed  over  the  ends  of  the  piers  and  connected  by  side  rods 
which  were  provided  with  turn-buckles.  Tightening  the  buckles,  the 
piers  were  put  in  a  state  of  compression  sufficient  to  enable  them  to  be 
handled  without  injury.  After  adjustment  in  the  testing  machine  the 
tension  of  the  side  rods  was  released;  but  the  tension  of  these  rods 
being  greater  than  the  initial  load  at  the  commencement  of  the  test, 
the  early  compression  measurements  were  doubtless  affected  thereby. 

Piers  4  feet  and  less  in  height  were  handled  without  plates  and  rods, 
hence  the  recorded  compression  of  these  piers  is  the  normal  amount 
from  the  initial  load  upward. 

Loads  were  gradually  applied  and  compression  measurements  taken 
after  equal  increments,  thus  proceeding  till  the  maximum  load  was 
reached  which  the  pier  was  capable  of  sustaining.  Tests  were  discon- 
tinued after  the  maximum  load  had  been  passed,  the  resistance  of  the 
pier  falling  off  as  cracks  in  the  brick- work  became  general. 

The  failure  of  a  pier  takes  place  in  detail,  cracks  occurring  under 
loads  much  below  the  maximum,  and  which  continue  to  increase  in  size 
and  number  as  the  loads  advance. 

There  was  tendency  in  many  of  the  piers  to  crack  first  in  the  upi>er 
courses;  the  irregularity  of  strength  thus  indicated  was  attributed  to 
the  consolidation  which  the  mortar  in  the  lower  courses  receives  when 
first  laid,  from  the  weight  of  the  brick-work  above. 

As  described  in  a  previous  report,  cracks  are  opened  in  a  longitudinal 
direction,  that  is,  parallel  to  the  axis  of  the  pier,  and  appear  first  through 
the  middle  of  the  length  of  the  solid  brick  opposite  the  end  joints  of  the 
adjacent  courses. 

The  efficiency  of  each  pier  is  given  in  the  tabulation  in  per  centum  of 
the  strength  of  single  bricks — the  average  crushing  strength  of  three 
face  bricks  was  13,353  pounds  per  square  inch,  and  of  five  common 
bricks,  15,818  pounds  per  square  inch. 
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A  diagram  follows,  showing  the  relative  strength  of  the  piers  tested, 
in  which  the  abscissas  represent  the  total  height  in  feet,  and  the  ordi- 
nates  the  crushing  strength  in  pounds  per  square  inch. 

An  inspection  of  the  diagram  shows  the  strength  of  piers  to  depend 
npon  their  total  heights,  also  upon  their  sectional  areas,  from  which  it 
follows  that  volume  is  a  function  of  the  ultimate  resistance. 

Increasing  the  height  or  enlarging  the  cross-section  dimensions  effects 
a  reduction  in  resistance. 

Piers  with  bond-stones  have  a  strength  intermediate  between  the 
strength,  of  a  pier  of  their  total  height  and  those  of  the  height  between 
bond-stones. 

The  quality  of  the  grout  in  the  grouted  piers  was  not  satisfactory, 
being  soft  and  easily  crumbled;  these  piers  showed  iuferior  resistance 
doubtless  from  this  cause. 

Very  low  strength  is  displayed  iu  the  12-inch  face-brick  pier  with 
hollow  core,  which  was  laid  without  mortar.  A  weak  mortar  assists 
materially  in  distributing  the  stress  over  the  bed  surface  of  the  brick, 
which  is  concentrated  at  few  points  when  the  pier  is  laid  dry. 


Crushing  strength  of  cubes  and  prisma  representing  the  mortar  used  in  the  construction  of 
the  brick  piers.    Age  when  tested,  17  months* 

CUBES. 


No.  of 
trot. 

Composition. 

Dimensions. 

Sec- 
tional 
area. 

Ultimate 
strength. 

Weight 

per  cubic 

loot. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per  aq. 
inch. 

721 

7*2 
723 

1  part  oement. 
2  parts  sand. 

do 

do 

Inches. 
6.11 

6.17 
6.22 

Int. 
5.05 

5.98 
5.90 

In*. 
5.90 

6.91 
5.93 

Sq.inch. 
35.105 

35.340 
34.987 

Pound* 
5,51*0 

5,600 

5,810 

Pound* 
157 

158 
166 

Pound*. 
108.7 

167.0 
107.6 

Pyramidal  fracture. 

Do. 
Do, 

PRISMS. 


724 

725 
726 

1  part  oement. 
2  parts  sand. 
....do 

....dO  ...a...... 

17.97 

17.98 
18.03. 

5.95 

5.95 
5.97 

5.96 

5.90 
5.96 

35.46 

35.46 
35.58 

5,200 

5.420 
5,300 

147 

153 
149 

104.3 

105.7 
106.4 

Pyramidal  fracture. 

Do. 
Da 
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DETAILS  OF  TESTS  OP  MOETAE  AND  BRICK  PIERS. 

No.  724. 
Height,  17".97. 

Compressed  surface,  5,,.95x5,,.96=35.46  square  iuches. 
Gauged  length,  15". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4.000 
4,500 
5,000 
5,200 

Pound*. 

Inch. 

0. 

.0015 
.00.51 
.0047 
.0064 
.0080 
.0096 
.0116 
.0145 
.0200 

Inch. 
0. 

Initial  load. 

Crushing  strength. 
Pyramidal  fracture. 

.0014 

.0025 

.0047 

.0090 

147 

No.  725. 
Height,  17".98. 

Compressed  surface,  5".95x5".96=35.46  square  inches. 
Gauged  length,  15". 


Applied  loads. 

In  gauged  length. 

• 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

1 

Pound*. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500- 
5,000 
5,000 
5,420 

Pound*. 

Inch. 

0. 

.0005 
.0017 
.0027 
.0040 
.0053 
.0072 
.0090 
.0115 
.0157 
.0170 

Inch. 
0. 

Initial  load. 

Reading  after  taking  set 
Crushing  strengtn. 

."oooT* 

.oooe" 

.0019 

.0055 

153 

1694        TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  726. 
Height,  18".03. 

Compressed  surface,  5".97x5".96=35.58  square  inches. 
Gauged  length,  15". 


Applied  loads. 

In  gauged  length. 

1 
Remarks. 

TotaL 

Per  an  mire 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
500 
1.000 
1,500 
2.000 
2,600 
3,000 
8,500 
4.000 
4,500 
5,000 
5.900 

Pound*. 

Inch. 

0. 

.0007 
.0018 
.0028 
.0038 
.0052 
.0071 
.0005 
.0128 
.0176 

Inch. 
0. 

Initial  load. 
Crushing  strength. 

.0004 

.0016 

.0036 

.0081 

140 

No.  851. 

8-inck  brick  pier. 

Built  of  ten  courses  of  face  brick. 

Total  weight,  107  pounds. 

Weight  per  cubic  foot,  132.7  pounds. 

Total  height,  24". 

Sectional  area,  7".61x7".63=58.0G  square  inches. 

Average  thickness  of  joints,  ".22. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Pounds. 
138.000 
141, 000 

Pounds. 

Inch. 

Inch. 

Craoks. 
Ultimate  strength. 

2,428 

Opened  longitudinal  seams  and  crushed  the  bricks. 

No.  852. 

Sinch  brick  pier. 

Built  of  ten  courses  of  face  brick. 

Total  weight,  110  pounds. 

Weight  per  cubic  foot,  134.4  pounds. 

Total  height,  24".27. 

Sectional  area,  7".64x7".63=58.29  square  inches. 

Average  thickness  of  joints,  ".23. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Pounds. 
110,000 
123,400 

Pounds. 

Inch. 

Inch. 

Cracks. 

Ultimate  strength. 

8,117 

Opened  longitudinal  seams  and  crushed  bricks  in  eud  coarse. 
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No.  863. 

8-inch  brick  pier. 

Built  of  twenty  courses  of  face  brick. 

Total  weight,  215  pounds. 

Weight  per  cubic  foot,  130.2  pounds. 

Total  height,  47".95. 

Sectional  area,  7".68x7".75=e59.52  square  inches. 

Average  thickness  of  joints,  ".21. 

Ganged  length,  ".40. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  sonar© 
inch. 

Compres- 
sion, 

Set 

Pounds. 

5,952 

8,928 

11,004 

14,880 

17,856 

20,832 

23,808 

26,784 

29,760 

32,736 

35,712 

38,688 

41,664 

44,664 

47,616 

50,502 

53,568 

56,544 

50,520 

62,496 

65,472 

68,448 

71,424 

74,400 

77,376 

80,352 

83.328 

86,364 

89,280 

92,256 

95,232 

98,208 

101,184 

104,160 

107,136 

110,112 

113,088 

116,064 

119, 040 

122,016 

Pounds. 

100 

150 

200 

250 

800 

850 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

•      1,250 

1,300 

1,360 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,«750 

1,800 

1,850 

1,900 

1,960 

2,000 

2,050 

Inch. 

0. 

.0017 
.0034 
.0051 
.0069 
.0089 
.0111 
.0133 
.0159 
.0180 
.0210 
.0238 
.0269 
.0300 
.0346 
.0383 
.0422 
.0469 
.0617 
.0583 
.0619 
.0660 
.0719 
.0770 
.0809 
.0880 
.0949 
.1006 
.1059 
.1134 
.1168 
.1220 
.1310 
.1380 
.1448 
.1523 
.1580 
.1668 
.1760 
.1930 

Inch. 
0. 

Initial  load. 

Piece  flaked  off  brick  near  middle  of  height. 
Sustained  this  load  3  minntes. 

Craoks  near  ends  of  pier. 
Ultimate  strength. 

.6041 

.0219 
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No.  854. 

84nch  brick  pier. 

Built  of  twenty  courses  of  face  brick. 

Total  weight,  215  pounds. 

Weight  per  cubic  foot,  129.7  pounds. 

Total  height,  48". 

Sectional  area,  7".75  x  7".70=59.68  square  inches. 

Average  thickness  of  joints,  ".22. 

Gauged  length,  40". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Remarks. 

Pounds. 
5,068 
8,052 
11,036 
14,920 
17,904 
20,888 
23,872 
26,866 
29,840 
32,824 
35,808 
38,792 
41,776 
44,760 
47,744 
60,728 
53,712 
50.696 
69.680 
62,664 
65,648 
68,632 
71,616 
74,600 
77,584 
80,568 
83,552 
86,536 
89,620 
92,504 
95,488 
98,472 
101,456 
104,440 
107,424 
110,408 
113,392 
116,000 

Pounds. 

100 

150 

200 

250 

800 

350 

400 

450 

500 

550 

600 

650 

700 

730 

800 

850 

000 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,560 

1,600 

1,650 

1,700 

1,760 

1,800 

1,850 

1,900 

1,014 

Inch. 

0. 

.0010 
.0030 
.0061 
.0088 
.0121 
.0153 
.0193 
.0243 
.0208 
.0342 
.0308 
.0467 
.0533 
.0500 
.0862 
.0730 
.0806 
.0887 
.0990 
.1026 
.1007 
.1165 
.1217 
.1292 
.1350 
.1417 
.1498 
.1612 
.1648 
.1702 
.1800 
.1850 
.1931 
.2017 
.2085 
.2226 

Inch. 
0. 

Initial  load. 

i 

* 

.0108 

1 

1 

Bested  3  minute*. 
Bested  2  minutes. 

• 

Cracks  appear  in  middle  courses. 
Ultimate  strength. 

.0523 

TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  855. 

8-inch  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  321  pounds. 

Weight  per  cubic  foot,  127.6  pounds. 

Total  height,  72".37. 

Sectional  area,  7".75x7".75= 60.06  square  inches. 

Average  thickness  of  joints,  ".22. 

Gauged  length,  60". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
9,009 
12.012 
15,015 
18,018 
21, 021 
24,024 
27,027 
30,030 
33,033 
36,036 
39, 039 
42,042 
45,045 
48,048 
61,051 
64.054 
67,057 
60,060 
63.063 
66,066 
69,069 
72,072 
75.075 
78,078 
81, 081 
84,084 
87,087 
90,090 
93,093 
96,096 
90,009 
102,102 
105, 105 
108,108 
111,  HI 
114, 114 
117,117 

Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

830 

900 

0-50 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,600 

1,550 

1,600 

1,650 

1,700 

1,750 

1.800 

1,850 

1,900 

1.950 

Inch. 

0. 

.0000 
.0026 
.0050 
.0090 
.0140 
.0220 
.0290 
.0380 
.0450 
.0560 
.0660 
.0793 
.0885 
.1015 
.1130 
.1250 
.1370 
.1530 
.1620 
.1740 
.1890 
.2015 
.2135 
.2260 
.2410 
.2530 
.2650 
.2790 
.2900 
.3020 
.3190 
.3310 
.3440 
.3580 
.3740 
.3940 

Inch. 
0. 

Initial  load. 

Cracks  in  sight 
Ultimate  strength. 

...... ...... 

.0130 

.0395 

.0935 

Principal  fractures  confined  to  the  lower  half  of  the  pier. 
H.  Ex.  31 107 
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No.  856. 

&inch  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  330  pounds. 

Weight  per  cubic  foot,  120.6  pounds. 

Total  height,  72".26. 

Sectional  area,  7".75x7."85=60.84  square  iuches. 

Average  thickuess  of  joints,  ".20. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

Bomarka. 

TotaL 

Per  so  uaro 
inch. 

Compres- 
sion. 

Set. 

Pound*. 
9,126 
12,168 
15, 210 
18, 252 
21.294 
24.336 
27,  378 
30,420 
33, 462 
36,504 
39.546 
42,  588 
45. 630 
48,  672 
51,714 
64  756 
57,  708 
60,840 
63,  882 
66,924 
69,966 
73,008 
76,050 
79,092 
82, 134 
85,176 
88,218 
91,260 
94,802 
97,344 
100,386 
103.428 
106,470 

Pound*. 

160 

200 

250 

300 

850 

400 

450 

600 

650 

600 

650 

700 

760 

800 

850 

900 

960 

1.000 

1,060 

1.100 

1.160 

1.200 

1.250 

1,300 

1.350 

1.400 

1,450 

1,500 

1.560 

1,600 

1,650 

1,700 

1,750 

Inch. 

0. 

.0020 
.0060 
.0113 
.0180 
.0265 
.0360 
.0475 
.0600 
.0710 
.0860 
.1020 
.1170 
.1310 
.1410 
.1560 
.1710 
.1890 
.2045 
.2160 
.2280 
.2420 
.2570 
.2680 
.2770 
.2990 
.3117 
.3250 
.3405 
.3580 
.3780 
.3930 
.4260 

Inch. 
0. 

Initial  load. 

• 

Cracks. 

Ultimate  strength. 

.0295 

.0720 

.1410 

• 

Crushed  the  bricks  in  the  middle  courses. 


TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 
Mb.  857. 

8-inch  brick  pier. 

Built  of  forty  courses  of  face  brick. 

Total  weight,  422  pounds. 

Weight  per  cubic  foot,  125.2  pounds. 

Total  height,  9G".56 

Sectional  area,  7".78x,7//.75=60.30  square  inches. 

Average  thickness  of  joints,  ".23 

Ganged  length,  80". 
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Applied  loads. 

In  ganged  length. 

•  Remarks. 

Total, 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
9,045 
12,060 
15,075 
18,090 
21, 105 
24,120 
27,135 
30,150 
33,165 
36,180 
39,195 
42,210 
45, 225 
48,340 
61,255 
54,270 
57,285 
60,300 
63, 315 
66.330 
69,  345 
72,360 
75,375 
78,390 
81. 405 
84,420 
87,  435 
90,450 
93.465 
96,480 
99,495 
102,000 

Pounds. 
150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

7M> 

800 

850 

900 

950 

1.000* 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1, 650 

1,691 

Inch. 

0. 

.0030 
.0062 
.0110 
.  0210 
.0350 
.0480 
.0655 
.0805 
.0995 
.1180 
.1360 
.1540 
.1710 
.1890 
.2090 
.2310 
.2490 
.3740 
.2865 
.3020 
.3230 
.3410 
.3570 
.3750 
.3060 
.4135 
.4310 
.4580 
.4760 
.5000 
.5470 

Inch. 
0. 

Initial  load. 

.0412 

.0960 

.1850 

Cracks  at  middle  of  height. 

i 

Ultimate  strength. 

Partially  crushed  bricks  in  the  eighth  and  uinth  courses  from  the 
top,  and  opened  longitudinal  seams  near  the  lower  end. 
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No.  868. 

Sinch  brick  pier . 

Built  of  fifty  courses  of  face  brick. 

Total  height,  119".27. 

Sectional  area,  7".80  x  7".70  =  60.06  square  inches. 

Average  thickness  of  joints,  ".23. 

Gauged  length,  100". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
9,159 
12,212 
15,265 
18,318 
21,871 
24,424 
27,477 
30,530 
33,583 
36,636 
39,689 
42,742 
45,795 
48,848 
51,901 
54,954 
58.007 
61,060 
64,113 
67,166 
70, 219 
73,273 
76,325 
79,378 
82,431 
85,484 
88,537 
91,690 
94,643 
97,696 

100, 749 

Pounds. 

152 

203 

254 

805 

356 

407 

457 

608 

559 

609 

660 

712 

762 

813 

864 

915 

966 

1,017 

1,067 

1,118 

1,160 

1,220 

1,271 

1,322 

1,372 

1,428 

1,474 

1,525 

1,576 

1,627 

1,677 

Ineh. 

0. 

.0039 
.0068 
.0134 
.0230 
.0363 
.0519 
.0708 
.0908 
.1078 
.1260 
.1455 
.1725 
.1880 
.2080 
.2287 
.2498 
.2710 
.2976 
.3130 
.3300 
.3539 
.8830 
.3990 
.4147 
.4412 
.4620 
.4750 
.5110 
.5300 
.5650 

Inch. 

Initial  load.                                                           j 

| 

1 

1 

.0412 

i 

1 

1 

.0958 

1 

I 

.1910 

Cracks  in  sight 
Ultimate  strength. 

•--*-•/•--•- 

Opened  longitudinal  seams  and  crushed  the  bricks  in  four  courses 
just  above  the  middle  of  the  height  of  the  pier.  The  pier  deflected 
downward. 
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No.  869. 

84nch  brick  pier . 

Built  of  htty  courses  of  face  brick. 

Total  weight,  539  pounds. 

Weight  per  cubic  foot,  126.8  pounds. 

Total  height,  120".37. 

Sectional  area,  7".82  x  7".80  =  61.00  square  inches. 

Average  thickness  of  joints,  ".22. 

Gauged  length,  100". 
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Applied  loads. 

In  ganged  length. 

1 

Total 

Personal* 
inon. 

Compres- 
sion. 

Set. 

Bemarks. 

Pound*. 
9,160 
12,200 
15,250 
18,300 
21,860 
24,400 
27,450 
30,600 
33,550 
86,600 
39,650 
42.700 
46.750 
48,800 
51,850 
54,900 
67,950 
61,000 
64,050 
67,100 
70,150 
73,200 
76,250 
79,300 
82,350 
85,400 
89,450 
01,500 
94,550 
97,600 
100,650 
103,700 
106,750 
100,800 
110,600 

Pound*. 

160 

200 

260 

300 

350 

400 

460 

500 

650 

600 

650 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,430 

1,500 

1,650 

1,600 

1,650 

1,700 

1,760 

1,800 

1,811 

Inch. 

0. 

.0039 
.0081 
.0128 
.0220 
.0360 
.0485 
.0691 
.0862 
.1030 
.1240 
.1460 
.1710 
.1865 
.2117 
.2300 
.2500 
.2735 
.2930 
.3123 
.3390 
.3507 
.3775 
.8900 
.4120 
.4420 
.4580 
.4728 
.4948 
.5170 
.5370 
.5580 
.6846 
.6090 

Inch. 
0. 

Initial  load. 

Cracks  in  tbird  course  from  bottom. 
Ultimate  strength. 

.0420 

.1600 

Opened  longitudinal  seams  and  deflected  upward  at  middle, 
four  bricks  near  the  middle  of  the  pier. 


Crushed 
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No.  860. 

124nch  brick  pier. 

Built  of  thirty  courses  of  faco  brick,  with  core  of  common  brick. 

Total  weight,  706  pounds. 

Weight  per  cubic  foot,  126.4  pounds. 

Total  height,  71  ".68. 

Sectional  area,  ll".6xll"6  =134.56  square  inches. 

Average  thickness  of  joints,  ".24. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

1 
i 

Total 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks.                                  ' 

1 

Pound*. 

13,456 

20, 184 

26,912 

38,640 

40,368 

47,096 

53.824 

60, 653 

67,280 

74,008 

60. 736 

87,464 

94,192 

100,  920 

107.  648 

114,  :i76 

121,104 

127, 832 

134,560 

141.288 

148,  016 

154,744 

16J,472 

168,200 

174, 928 

181,656 

188,384 

196,  112 

201,840 

208,568 

215. 296 

222,  024 

228,  752 

235,480 

242. 208 

248,936 

255,664 

257,300 

Pounds. 

100 

150 

200 

260 

800 

350 

400 

450 

500 

550 

000 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1.750 

1,800 

1,850 

1,900 

1,912 

Inch. 
0. 

.0018 
.0035 
.0058 
.0084 
.0110 
.0135 
.0165 
.0198 
.0230 
.01)60 
.0298 
.0340 
.0875 
.0416 
.0450 
.0496 
.0540 
.0595 
.0664 
.0710 
.0765 
.0821 
.0865 
.0940 
.1005 
.1070 
.1187 
.1200 
.1300 
.1380 
.1440 
.1520 
.1635 
.1695 
.1810 
.1950 
.2100 

Inch. 
0. 

Initial  load.                                                               ( 

1 

.0043 

Cracks  in  sight 

Abriok  in  tenth  oourwe  from  bottom  begins  tor  rush. 

TTltimate  strength. 

.0000 

.0185 

TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  861 

12-inch  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  707  pounds. 

Weight  per  cubic  foot,  129  pounds. 

Total  height,  71".27. 

Sectional  area,  ll".504x  11".55= 132.82  square  inches. 

Average  thickness  of  joints,  ".23. 

Gauged  length,  GO". 
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Applied  loads. 

In  ganged  length.  • 

Remark*. 

Total. 

^tnX"1 

>  Compres- 
sion. 

Set. 

Pound*. 

13,282 

19,928 

26,664 

13,205 

80,846 

46,487 

63,128 

60,760 

•6,410 

73,051 

70,602 

86,838 

02,074 

00,615 

106,256 

112,807 

110,538 

126,170 

132,820 

130,461 

146,103 

152,748 

150,384 

166,025 

172,666 

170. 307 

185,048 

102,580 

100,230 

805,871 

212. 518 

210, 158 

225,704 

232,435 

280,076 
245,717 
252,858 
258,100 

Pound*. 
100 
150 
200 
250 
800 
850 
400 

550 

600 
650 

700 
750 
800 
850 

000 

050 
1,000 
1,050 
1,100 
1,150 
1,200 
1,250 
1,800 
1,350 
1,400 
1,450 
1,500 
1,650 
1,600 
1,650 
1,700 
1,750 

1,800 
1,850 
1,000 
1,043 

Inch. 

0. 

.0010 
.0040 
.0065 
.0086 
.0105 
.0136 
.0158 
.0183 
.0217 
.0245 
.0275 
.0310 
.0350 
.0380 
.0415 
.0455 
.0408 
.0540 
.0805 
.0647 
.0606 
.0746 
.0785 
.0850 
.0010 
.0072 
.1080 
.1000 
.1175 
.1260 
.1340 
.1806 
.1400 

.1580 
.1670 
.1775 
.1040 

Inch. 
0. 

Initial  load. 

Crack  In  third  coarse  from  bottom. 

A  brick  in  tho  seventeenth  coarse  from  bottom 
begins  to  crash. 

Ultimate  strength. 

.0046 

.6080 

.0154 

Partially  crushed  bricks  in  five  upper  courses. 
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No.  862. 

12  inch  hollow  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  619  pounds. 

Weight  per  cubic  foot,  130.3  pounds. 

Cross-section  dimensions ll".50x  tl ".55 =132.83  square  inches. 

Core 4".lx4".2=  17.22 


Sectional  area  of  pier 

Total  height,  71". 

Average  thickness  of  joints,  ".22. 

Gauged  length,  60". 


115.61 


Applied  loftda. 

In  ganged  length. 

9 . 

Remarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set 

Pounds. 
11,661 
17,842 
23,122 
28,903 
34,683 
40.464 
46,245 
52,026 
67,805 
63,586 
69,366 
75, 147 
80,927 
86,708 
92,468 
98,269 
104,049 
109,830 
115,610 
121, 391 
127, 171 
132,952 
138,732 
144, 513 
150,293 
156,074 
101,854 
167,635 
173,415 
179,196 
184,976 
190, 757 
196,637 
202,318 
208,098 
213,879 
219,659 

Pounds. 

100 

150 

200 

250 

300 

350 

403 

450 

600 

650 

600 

650 

700 

750 

800 

850 

900 

930 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,850 

1,400 

1.450 

1,600 

1,560 

1.600 

1,650 

1,700 

1,750 

1,800 

1.850 

1,900 

Inch. 

0. 

.0016 
.0036 
.0061 
.0086 
.0117 
.0151 
.0184 
.0222 
.0264 
.0304 
.0359 
.0394 
.0438 
.0503 
.0556 
.0603 
.0660 
.0724 

v.0803 
.0858 
.0910 
.0982 
.1044 
.1112 
.1193 
.1270 
.1350 
.1422 
.1503 
.1602 
.1693 
.1776 
.1840 
.1976 
.2145 
.2410 

Inch. 
0. 

Initial  load. 
Rented  5  minutes. 

Cracks  In  sight 
Ultimate  strength. 

.0054" 

.0144 

.0282 

Crushed  bricks  along  middle  courses. 
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liTo.  883. 

16-inch  brick  pier* 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  1,250  pounds. 

Weight  per  cubic  foot,  129.5  pounds. 

Total  height,  70".09. 

Sectional  area,  15".40x  15".40=237.93  square  inches. 

Average  thickness  of  joints,  ".24. 

Gauged  length,  60". 
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AppliedJoada, 

In  panged  length. 

Remark*. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*. 
23,793 
85,690 
47,686 
60,483 
71,379 
83,276 
9.>,  172 
107.069 
118,966 
130,862 
142,758 
154,656 
168,551 
178, 448 
190,344 
202,241 
214, 137 
226,034 
237,930 
249,827 
261,728 
273,620 
285,516 
297.418 
369,309 
821,206 
333,162 
344,999 
856,895 
368.792 
880,688 
302,586 
404,481 
416,878 
428,274 
440,171 
452,067 
463,984 
476,860 
487,767 
499,658 

Pounds. 

100 

150 

200 

250 

800 

850 

400 

450 

500 

650 

600 

660 

700 

750 

800 

860 

900 

950 

1.000 

1,050 

1,100 

1,150 

1,200 

1,260 

1,800 

1,860 

MOO 

1,450 

1,500 

1,660 

1,600 

1,660 

1,700 

1,750 

1,800 

1.850 

1,900 

1,950 

2,000 

2,050 

2,100 

Inoh. 

0. 

.0015 
.0032 
.0054 
.0077 
.0101 
.0122 
.0154 
.0182 
.0212 
.0236 
.0264 
.0296 
.0329 
.0359 
.0393 
.0428 
.0466 
.0499 
.0648 
.0582 
.0819 
.0657 
.0698 
.0746 
.0789 
.0836 
.0892 
.0942 
.0996 
.1050 
.1100 
.1188 
.1242 
.1300 
.1378 
.1466 
.1575 
.1665 
.1796 

Inch. 
6. 

Initial  load. 

Cracks  in  end  courses. 
Ultimate  strength. 

.0082 

.0066 

.0111 



Partially  crushed  the  bricks;  the  most  injury  being  done  the  ends  of 
the  pier. 
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No.  864. 

lfcineh  brick  pier. 

Built  of  thirty  courses  of  face  brick  with  common  brick  core. 

Total  weight,  1,243  pounds. 

Weight  per  cubic  foot,  126.1  pounds. 

Total  height,  71".44. 

Sectional  area,  15//.35xl5//.45=237.16  square  inches. 

Average  thickness  of  joints,  ".22. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
23.716 
85,674 
47,432 
60,200 
71,148 
83,006 
04.864 
106,722 
118,680 
130,438 
142,206 
164,154 
166,012 
177,870 
180,728 
201,686 
218,444 
225.802 
237,160 
248,018 
260.876 
272,784 
284,693 
206,460 
808,308 
320,166 
832.024 
343,882 
365,740 
367,606 
370,466 
301, 314 
403,172 
416,030 
426,888 
488,746 
460,604 
462,462 
468,700 

Pounds. 

100 

ISO 

200 

250 

300 

360 

400 

460 

500 

650 

600 

650 

700 

760 

800 

850 

000 

060 

1,000 

1,060 

1,100 

1,150 

1.2U0 

1.260 

1.800 

1,350 

1,400 

1.450 

1,500 

1,560 

1,600 

1,650 

1.700 

1,760 

1,800 

1,850 

1,800 

1,060 

1,076 

Inch. 

0. 

.0018 
.0040 
.0068 
.0003 
.0120 
.0140 
.0176 
.0212 
.0246 
.0278 
.0300 
.0349 
.0390 
.0420 
.0457 
.0406 
.0628 
.0570 
.0626 
.0661 
.0705 
.0752 
.0800 
.0845 
.0895 
.0940 
.0001 
.1074 
.1180 
.1215 
.1272 
.1337 
.1395 
.1458 
.1660 
.1645 
.1780 
.1050 

Inch. 
0. 

Initial  load. 

End  course  at  top  of  pier  cracked. 
Crack  in  eighth  coarse  from  top. 

Ultimate  strength. 

.0060 

.0089 

.0159 



Partially  crushed  the  bricks  in  the  upper  half  of  the  pier. 
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No.  865. 

8-inch  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  92  pounds. 

Weight  per  cubic  foot,  120. 8  pounds. 

Total  height,  22".87. 

Sectional  area,  7".52  x  7".65=57.53  square  inches. 

Average  thickness  of  joints,  ".30. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Compres* 
sion. 

Set. 

Pound*. 
115,000 
161,000 

Pound*. 

Inch. 

Inch. 

Cracks. 
Ultimate  strength. 

2,708 

No.  860. 

84nch  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  96  pounds. 

Weight  per  cubic  foot,  123.3  pounds. 

Total  height,  23//.13. 

Sectional  area,  7".00x7//.65=58.14  square  inches. 

Average  thickness  of  joints,  ".26. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*.  - 

Compres- 
'  sion. 

Set. 

Pound: 
6ft,  000 
157,800 

Inch. 

Inch. 

Crack*. 
Ultimate  strength. 

2,714 

Opened  longitudinal  seams  and  crushed  the  bricks. 
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No.  867. 

8-inch  brick  pier. 

Built  of  nineteen  courses  of  common  brick. 

Total  weight,  202  pounds. 

•Weight  per  cubic  foot,  125.4  pounds. 

Total  height,  48".37. 

Sectional  area,  7".55x7".60=57.38  square  inches. 

Average  thickness  of  joints,  ".27. 

Gauged  length,  40". 

Pier  cracked  at  middle  in  transportation. 


Applied  loads. 

In  gauged  length. 

i 
1 
1 

Total. 

Personal* 
inch. 

Compres- 
sion. 

Sot. 

Bemarks. 

Poundt, 
5,738 
8,607 
11,470 
14,345 
17, 214 
20,083 
22,0^2 
25, 821 
28,000 
31,550 
34,428 
37,207 
40,166 
43, 035 
45, 004 
48,773 
;    51,642 
54,511 
57,380 
GO.  240 
63,118 
05, 987 
68,856 
71, 725 
74, 504 
77,463 
80,332 
83,  201 
86,070 
88,030 
01,808 
04,677 
07,546 
100, 415 
103,284 
106,153 
100,022 
111,801 

Poundt, 

100 

150 

200 

250 

300 

350 

400 

450 

500 

650 

600 

650 

700 

750 

800 

850 

000 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,650 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,900 

1,050 

Inch. 

0. 

.0073 
.0120 
.0168 
.0100 
.0228 
.0253 
.0280 
.0307 
.0338 
.0365 
.0302 
.0426 
.0450 
.0400 
.0525 
.0563 
.0603 
.0646 
.0711 
.0740 
.0764 
.0825 
.0806 

l 

.1200 
.1290 
.1360 
.1430 
.1500 
.1555 
.1635 
.1702 
.2042 

Inch. 
0. 

Initial  load. 

Cracks  in  upper  coarse*. 
Ultimate  strength. 

.0103 

.0360 

TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

So.  868. 

8-inch  brick  pier. 

Built  of  nineteen  courses  of  common  brick. 

Total  weight,  200  pounds. 

Weight  per  cubic  foot,  124.6  pounds. 

Total  height,  47".G2. 

Sectional  area,  7".68x7".58a*58.21  square  inches. 

Average  thickness  of  joints,  ".25. 

Gauged  length,  40". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sauare 
inch. 

Compres- 
sion. 

Set. 

Pound*. 
5,821 
8,731 
11,642 
14,552 
17,463 
20,373 
23,284 
26,194 
29,106 
32, 015 
34,926 
37, 836 
40,747 
43,657 
46.568 
49,478 
52,389 
55,299 
58,210 
61, 120 
64,031 
66,941 
69,852 
72,762 
76,673 
78,583 
81.494 
84,404 
87,315 
90,225 
93,136 
96,046 
98,957 
101,867 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

Inch. 

0. 

.0012 
.0028 
.0044 
.0061 
.0077 
.0098 
.0119 
.0143 
.0170 
.0190 
.0215 
.0246 
.  0278 
.0312 
.  0351 
.0391 
.0423 
.0476 
.0546 
.0582 
.0623 
.0679 
.0724 
.0798 
.0860 
.0920 
.0980 
.1100 
.1186 
.1250 
.1350 
.1528 
.1695 

Inch. 
0. 

Initial  load. 

Cracks. 

Ultimate  strength. 

.0027 

.0179 

1710        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

tf O.  869. 
8-inch  brick  pier. 

Built  of  twenty-nine  courses  of  common  brick. 

Total  weight,  301  pounds. 

Weight  per  cubic  foot,  121,5  pounds. 

Total  height,  73".62. 

Sectional  area,  7".65  x  7".60=k  58.14  square  inches. 

Average  thickness  of  joints,  ".26. 

Gauged  length,  60". 


Applied  loads. 


Total. 


Per  square 
inch. 


In  gauged  length. 


Compres- 
sion 


Set. 


Remarks. 


Pound*. 
8,721 
11,628 
14,635 
17, 442 
20,349 
23,250 
26,163 
29, 070 
31,977 
34,881 
37,791 
40,698 
43,605 
46,512 
49, 419 
52. 326 
55,233 
58,140 
61, 017 
63,954 
66,801 
69,768 
72,675 
75,582 
78,489 
81, 396 
84,303 
87, 210 
90,117 
03,024 
95, 931 
98,838 
101,  745 
104,652 
107, 559 
110,466 
113, 873 
116,280 
119, 187 
122,094 
125,001 
127, 908 
130,  815 
133, 722 
136, 629 
139, 536 
142,443 
144,800 


Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1.350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,900 

1,950 

2,000 

2,050 

2,100 

2,150 

2,200 

2,250 

2,300 

2,350 

2,400 

2,450 

2,481 


Inch. 

0. 
.0016 
.  0033 
.  0055 
.0075 
.0097 
.0132 
.0147 
.0174 
.0198 
.  0222 
.  0251 
.0285 
.0310 
.0341 
.0370 
.0396 
.0435 
.0475 
.0504 
.0540 
.  0592 
.0630 
.0605 
.0710 
.0735 
.0785 
.08<8 
.0875 
.0930 
.0998 
.1040 
.  1005 
.1130 
.  1210 
.1270 
.1325 
.1380 
.1511 
.1575 
.1665 
.1730 
.1790 
.1885 
.2005 
.2125 
.2275 
.2410 


Jneh. 
0. 


Initial  load. 


.0032 


.0060 


.0118 


Cracks  in  middle 


Ultimate  strength. 
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No.  870. 
8-inch  brick  pier. 

Built  of  twenty-nine  courses  of  common  brick. 

Total  weight,  301  pounds. 

Weight  per  cubic  foot,  123.3  pounds. 

Total  height,  73".  18. 

Sectional  area,  7".60x7."58=57.61  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*. 
8,642 
11.522 
14.403 
17, 283 
20,164 
23, 0U 
25.925 
28,805 
31,686 
34,566 
37.447 
40,327 
43,208 
46,086 
48,969 
51,849 
54.730 
57,010 
00.491 
63,371 
66,252 
69,132 
72,013 
74,893 
77,774 
80,654 
83,535 
86,415 
89,296 
92,176 
95,057 
97,937 
100,818 
103,698 
106, 579 
109,459 
112,340 
115,220 
118. 101 
120,981 
128,862 
126,742 
129,623 
132,503 

Pound*. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

830 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,900 

1,950 

2,000 

2,050 

2,100 

2,150 

2,200 

2,250 

2,300 

Inch. 

0. 
.0015 
.0030 
.0051 
.0078 
.0105 
.0135 
.0168 
.0290 
.0230 
.0258 
.0290 
.0330 
.0370 
.0305 
.0430 
.0»M> 
.0520 
.0570 
.0600 
.0640 
.0710 
.0750 
.0805 
.i860 
.0895 
.0060 
.1050 
.1100 
.1145 
.  1240 
.1840 
.1430 
.1520 
.1610 
.1705 
.1780 
.1853 
.1930 
.2090 
.2210 
.2310 
.2420 
.2650 

Inch. 
0. 

Initial  load. 

Cracks. 
Ultimate  strength. 

.0032 

.0076 

."oiei" 

Principal  fractures  confined  to  the  upper  courses  of  brie  Vs. 
tially  crushed  the  bricks  in  the  seventh  course. 


Par- 
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Mb.  871. 

S-inch  brick  pier . 

Built  of  thirty-nine  'courses  of  common  brick. 

Total  weight,  400  pounds. 

Weight  per  cubic  foot,  121.4  pounds. 

Total  height,  97".50. 

Sectional  area,  7".65x7".63=58.37  square  inches. 

Average  thickness  of  joints,  ".30. 

Gauged  length,  80". 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Personate 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
8,756 
11,674 
14,503 
17,511 
20,430 
23,348 
26,267 
20,185 
32,104 
35,022 
37,041 
40,850 
43,777 
46,606 
40, 615 
62,633 
66,452 
58,370 
61,260 
64,207 
67,126 
70,044 
72,063 
75,881 
78,800 
81, 718 
84,636 
87,555 
00,474 

Pound*. 

160 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

790 

800 

850 

000 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

Inch. 

0. 

.0031 
.0070 
.0130 
.0220 
.0620 
.0445 
.0580 
.0725 
.0860 
.1020 
.1180 
.1300 
.1525 
.1700 
.1880 
.2000 
.2200 
.2540 
.2670 
.2040 
.3000 
.3280 
.3500 
.3600 
.3025 
.4110 
.4360 

Inch, 
0. 

Initial  load. 

Cracks  In  sight 
Ultimate  strength. 

• 

.0370 

.0825 

.1685 

Principal  failure  in  thirteenth,  fourteenth,  and  fifteenth  courses  from 
the  bottom,  where  the  bricks  partially  crushed.  Opened  longitudinal 
seams. 
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No.  872. 

S4nck  hrickpier. 

Built  of  thirty-eight  courses  of  couimou  brick. 

Total  weight,  387  pounds. 

Weight  per  cubic  foot,  121.4  pouDds. 

Total  height,  9.V.98. 

Sectional  area,  7".G0  x  7".55  »  57.38  square  inches. 

Average  thickness  of  joints,  ".30. 

Gauged  length,  80". 
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Applied  loads. 

In  gauged  length. 

Compres-  !       o^. 
■ion.       1       ftet 

Remarks, 

«•>•  j*Ksr 

Pounds. 
8,607 
11,476 
14,345 

Pounds. 
150 
L>00 
250 
300 

Inch.      . 

0. 
.0030 
.0090 
.0185 
.0284 
.0410 
.0570 
.0725 
.0880 
.1070 
.1240 
.1485 
.1700 
.1860 
.2050 
.2300 
.2518 
.2825 
.3040 
.3235 
.3390 
.3090 
.3910 
.4160 
.4440 
.4845 
.5080 
.5420 

Inch. 
0. 

Initial  load. 

Cracks  in  sight. 
Ultimate  strength. 

17, 214 

20,083    i              350 
22. 952    ,              400 

25,821                  450 
28,690                  500 
31,559                  530 

.0493 

34, 428 
37,297 
40.160 
43, 035 

600 
650 
700 
750 
MM) 

.1115 

45.004 

4M.  179     \              K50 

51,642    ;              900 

54, 51 1     i              950 

57,380    !          1,000 
60,240              1,050 
43,118    i           1,100 
65,987    .          1,150 

.2210 

08,856    '          1.200 

71,725               1.250 

74,594 
77,463 
80,332 

1,300 
1,350 
1,400 
1,450 
1,500 
1,583 

83,201 

86,070 

90,800 

• 

H.  Ex.  31 108 


1714       TESTS   OF   IRON,    STEEL,    AND -OTHER   MATERIALS. 

NO.  873. 

8-inch  brick  pier. 

Built  of  forty-eight  courses  of  common  brick. 

Total  weight,  486  pounds. 

Weight  per  cubic  foot,  121  pounds! 

Total  height,  120".93. 

Sectional  area,  7".55x7".60=57.38  square  inches. 

Average  thickness  of  joints^  ".30. 

Gauged  length,  100". 


Applied  loads. 

In  gangedjength. 

KlWIM**. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
8,607 
11, 476 
14,345 
17.214 
20.083 
22,952 
25,821 
28,090 
31,559 
34,428 
37,297 
40,166 
43,035 
45.904 
48.773 
61.642 
54,511 
57,380 
60,249 
63,118 
05,987 
08,850 
71,725 
74,694 
77,403 
80,832 
83,201 
80,070 

Pounds. 

150 

200 

250 

300 

350 

400 

450 

600 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,260 

1,800 

1,350 

1,400 

1,450 

1,500 

Inch. 

0. 

.0021 
.0061 
.0110 
.0198 
.0350 
.0520 
.0780 
.0959 
.1140 
.1390 
.1600 
.1860 
.2100 
.2337 
.2645 
.2920 
.8150 
.3390 
.3770 
.4020 
.4370 
.4650 
.4870 
.6220 
.6600 
.5970 

Inch, 
0. 

Initial  load. 

Cracks  in  upper  courses. 
Ultimate  strength. 

.0516 

.1100 

Principal  fractures  confined  .to  the  upper  thirteen  courses. 


TESTS   OP   IRON,    STEEL,    AND  OTHER   MATERIALS. 

No.  874. 

S-ineh  briekpier. 

Built  of  forty-nine  courses  of  common  brick. 

Total  weight,  496  pounds. 

Weight  per  cubic  foot,  123.1  pounds. 

Total  height,  121".31. 

Sectional  area,  7".55x7".60=57.38  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  100". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  eqiiaro 
inch. 

Compres- 
sion. 

Set 

Pounds. 
8,607 
11,476 
14,345 
17, 214 
20,083 
22,052 
25, 821 
28.000 
31,550 
34,42* 
37,297 
40,160 
43,035 
45,004 
48,773 
51,042 

Pounds. 
150 
200 
250 
300 
350 
400 
450 
500 
650 
600 
650 
700 
750 
800 
850 
900 
950 
1,000 
1.05O 

Inch. 

0. 

.0035 
.0075 
.0140 
.0250 
.0380 
.0500 
.0685 
.0840 
.1020 
.1210 
.1430 
.1645 
.1850 
.20."»0 
.2300 
.2500 
.2780 
.3035 
.3215 
.3476 
.3060 
.3860 
.4100 

Inch. 
0. 

Initial  load. 

Cracks  in  upper  cowries. 
Ultimate  strength. 

.0425 

.1000 

54,511 

67,880 
60,240 

.2082 

03,118    1          1,100 
65,087    1          1,150 
68,850              1,200 
71,725              1,250 
74,591    I      •   1,300 

• 

77,403    '          1,350    1          .4360 
80,332    :          1,400    ;          -4*100 

83,201     |          1,450 
80.070          .1,500 
88,930              1,550 

91,808   !       i,ao 

04,077               1,650 
1    97,540    |          1,700 
100,415    ,          1.7^0 
103,284               1,800 
104,200     1           1  81"i 

.4870 
.5090 
.  5;i70 
.5740 
.5030 
.CiOO 
.6770 
.7250 

1            ' 

Opened  longitudinal  seams  and  partially  crushed  the  bricks  in  the 
upper  half  of  the  pier. 


1?1C       tBSTs  Ot  HtM,   SffifiL,  AND  OTHER  MATERIAL*. 

No.  875. 

124noh  brick  piet. 

Built  of  nine  conrses  of  oommon  brick. 

Total  weight,  318  pounds. 

Weight  per  cubic  foot,  123.5  pounds.     . 

Total  height,  23".06. 

Sectional  area,  H".CO  x  11" M  =  132.24  square  inches. 

Average  thickness  of  joints,  ".25. 


Appltodioada. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
in#h. 

Compros- 
■Ion. 

Set. 

Pound*. 

175,000 

307,800 

Pounds, 

Inch. 

Inch. 

Cracks. 
Ultimate  strength. 

2,320 

No.  876. 

12-inch  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  214  pounds. 

Weight  per  cubic  foot,  125.8  pounds. 

Total  height,  22".75. 

Sectional  area,  ll".35xll".38=129.1C  square  inches. 

Average  thickness  of  joints,  ".25. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
210,000 
318,500 

Pounds. 

Inch. 

Inch. 

Cracks. 
Ultimate  strength. 

2,406 

TE8T8   OP  IRON,   STEEL,   AND   OTHER   MATERIALS. 

No.  877. 

12-inch  brick  pier. 

Built  of  nineteen  courses  of  common  brick. 

Total  weight,  457  pounds. 

Weight  per  cubic  foot,  124.0  pounds. 

Total  height,  47".58. 

Sectional  area,  ll".50xll".55«  132.83  square  inches. 

Average  thickness  of  joints,  ".25. 

Ganged  length,  40". 

End  plates  not  used. 
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1       Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Compres- 
eion. 

Set. 

Poundt. 
13,183 
1 0,025 
20,500 
3.1,208 
30,  810 
40,401 
53,132 
58,774 
GO,  415 
73,  057 
79,008 
80,  .140 
92,891 
90,023 
100,20* 
1 12.  0«KJ 
1 10,  517 
120,  lt-0 
132,830 
130,472 

Poundt. 
100 
150 
200 
2T0 
300 
350 
400 
450 
500 
550 
000 
C50 
700 
750 
800 
850 

noo 

050 

1.000 
1.050 

Inch. 

0. 

.0010 
.0038 
.0048 
.0060 
.0086 
.0104 
.0195 
.0165 
.0175 
.0205 
.0220 
.0200 
.0280 
.0306 
.0335 
.0380 
.0408 
.0445 
.0400 
.0515 
.0545 
.0580 
.0640 
.0070 
.0715 
.0700 
.0817 
.0875 
.0850 
.1090 
.1200 
.1340 

Inch. 
0. 

Initial  load. 

Cracks  in  sight 
Ultimate  strength. 

.0008"* 

.0040 

.0075 

.0165 

no,iin   ,       1,100 

152,755              1,150 
150.  300              1, 200 
100,038    :          1,250 

,  172,679    !          1,300 

170.3*21     i          1,350 

185.002  !          1,400 

102. 003  1. 450 

100, 245 
205,886 
212,628 
210, 170 
224,100 

1,500 
.      1,550 
1,000 
1,650 
1,687 

1718         TESTS   OF   IBON,    STEEL,    AND   OTHEB  MATERIALS. 

ffo.  878, 

12>inch  brick  pier. 

Built  of  nineteen  courses  of  common  brick. 

Total  weight,  446  pounds. 

Weight  per  cubic  foot,  125.1  pounds. 

Total  height,  47".8L 

Sectional  area,  U".30xll".40=128.82  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  40". 

End  plates  not  used. 


Applied  loads. 

In  ganged  length. 

Remark*. 

Total. 

Pounds. 
12,882 
19,323 
25, 764 
82,205 
88,040 
45,807 
51,  528 
67,960 
61, 410 
70,851 
77, 202 
83,733 
90,174 
90,015 
103, 056 
109.497 
115, 9J8 
122,379 
128, 820 
135, 201 
141,702 
148,143 
154,084 
161,025 
167,466 
173, 007 
180, 348 
186,789 
193,230 
199, 071 
206,112 
212,553 
218,994 
225,435 
231,876 
2J8.317 
244,758 
251,199 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

GOO 

650 

700 

750 

800 

850 

900 

9.W 

1,000 

1,050 

1,100 

J,  1C0 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,050 

1,700 

1,750 

1,800 

1,850 

1,900 

1,950 

Inch. 

0. 

.0018 
.0037 
.0054 
.0072 
.0092 
.0111 
.0132 
.0154 
.0176 
.0197 
.0218 
.0240 
.0266 
.0290 
.0319 
.0340 
.0307 
.0390 
.0435 
.0456 
.0478 
.0508 
.0541 
.0574 
.0607 
.0636 
.0668 
.0710 
.0755 
.0790 
.0842 
.0880 
.0936 
.0980 
.1050 
.1160 
.1265 

Inch. 
0. 

Initial  load. 

Cracks  in  sight. 
Ultimate  strength. 

.0042 

.0117 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  879. 

12-inch  brick  pier. 

Built  of  twenty-nine  courses  of  common  brick. 

Total  weight,  680  pounds. 

Weight  per  cubic  foot,  123.2  pounds. 

Total  height,  72".75. 

Sectional  area,  ll".45xll".45=131.10  square  inches. 

Average  thickness  of  joints,  ".25. 

Gauged  length,  60". 
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Applied  loads. 

In  gauged  length. 

Bern  arks. 

Total. 

Pound*. 

13, 110 

10,605 

29,220 

32,775 

30,330 

45,885 

52, 440 

58,995 

65.550 

72,105 

78,060 

85,215 

91,770 

08,325 

10t,  880 

111.405 

117,090 

124,545 

131. 100 

137,655 

144,210 

150,70* 

157. 320 

103, 875 

170,430 

176,085 

183,540 

190,095 

196,650 

203,205 

200,700 

216,815 

222,870 

Per  square 
Inch. 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

600 

700 

750 

800 

830 

000 

000 

1.000 

1,000 

1,100 

1,150 

1.2C0 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

Compres- 
sion. 

Set. 

Inch. 
0. 
.0000 

.0019 
.0045 
.0075 
.0105 
.0140 
.0182 
.0i21 
.0270 
.0326 
.0388 
.0435 
.0490 
.0545 
.0605 
.0690 
.0770 
.0835 
.0958 
.1045 
.1135 
.1195 
.1320 
.1435 
.1555 
.1690 
.1800 
.1920 
.2070 
.2180 
.2310 
.2530 

Inch. 
0. 

Initial  load. 

Cracks  in  sight. 
Ultimate  strength. 

.0060 

.    .0170 

.0410 

1720  TESTS   OF   IRON,  STEEL,  AND   OTHER  -  MATERIALS. 

tfo.  880. 

12-inch  brick  pier. 

Built  of  twenty-nine  courses  of  common  brick. 

Total  weight,  074  pounds. 

Weight  per  cubic  foot,  121.7  pounds. 

Total  height,  72".75. 

Sectional  area,  ll".45xll".48 =131.45  square  inches. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total     I1'**  square 
'    f       inch. 

Compres- 
sion. 

Set. 

Pounds. 
13, 145 
10, 718 
20, 290 
32,863 
39,  435 
40,008 
52,  580 

Pounds. 
100 
150 
200 
250 
300 
350 
400 

Inch. 

0. 

.0017 
.0042 
.0067 
.0100 
.0130 
.0175 
.0210 
.0250 
.0310 
.0350 
.0400 
.0460 
.0540 
.0580 
.0665 
.0720 
.0785 
.0880 
.0999 
.  1075 
.1157 
.1225 
.1300 
.1890 
.1580 
.1630 
.1730 
.1900 
.2095 
.2280 
.2645 

Jneh, 
0. 

'Initial  load. 

Rested  3  minutes. 
Cracks  in  sight. 

Ultimate  strength. 

59, 153    !              450 

65, 725 
7?,  29H 
78,870 
fc5, 443 

5C0 
550 
000 
650 

.0085 

92,015     1              700 
08, 588     1              750 
105, 1  CO                   800 
111.733     !              850 
118,305    1              900 
124,878                  950 
131,450     !           1,000 
138,  On     '          1.050 
144,595     1           1,100 
151,108               1,150 
157,7*0     ,           1,200 
104,313     1       •    1,250 
170,885    |          1,300 
177,  458     !          1, 350 
184,030    |          J,  400 
190, 003     '          1,450 
197,175    ,          1,500 
20.1,748               1,550 
210,320    i          1,600 
216,200     !          1.644 

.0290 

.0440 

TESTS   OP   IRON,    8TEEL,    AND   OTHER   MATERIALS. 
Ko.  881. 
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12  inch  brick  pier. 

Built  of  thirty -eight  courses  of  common  brick. 

Total  weight,  805  pounds. 

Weight  per  cubic  loot,  121.0  pounds. 

Total  height,  97".37. 

Sectional  area,  11".40  x  11".45= 130.53  square  inches. 

Average  thickness  of  joints,  ".27. 

Gauged  length,  80". 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 

10,580 

26,106 

32,633 

30,160 

45,086 

5^212 

68,730 

03,263 

71,702 

78,318 

84,846 

01,371 

07,898 

104,424 

110,050 

117,477 

124,004 

1.10, 530 

I  137,057 

143,583 

loO.HO 

156,036 

163,163 

160,600 

176, 216 

182, 742 

185,400 

100,700 


Per  square 
inch. 


Pounds. 

150 

200 

230 

300 

850 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

050 

1,000 

1, 050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,420 

1,461 


Compres- 
sion. 


Inch. 
0. 

.0020 
.0072 
.0140 
.0186 
.0267 
.0340 
.0445 
.0540 
.0630 
.0750 
.0805 
.1050 
.lloO 
.1330 
.1405 
.1606 
.1830 
.2050 
.2240 
.2420 
.2620 
.2820 
.3110 
.3400 
.8700 
.3860 


Set. 


Inch. 
0. 


.0238 


.0565 


.1270 


Remarks. 


Initial  load. 


Cracks  in  npper  half  of  pier. 


Ultimate  strength. 


Opened  longitudinal  seams. 


1722        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS, 

No.  882. 

12  inch  brick  pier. 

Built  of  thirty -eight  courses  of  common  brick. 

Total  weight,  887  pounds. 

Weight  per  cubic  foot,  120.8  pouuds. 

Total  height,  9(i".75. 

Sectional  area,  l".40xll".50=131.10  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  80". 


Appliod  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
19,665 
26,220 
32,775 
39,330 
45,885 
52,440 
58.995 
65,550 
72, 105 
78,660 
85,215 
01. 770 
98,325 
104, 880 
111,436 
117,990 
124,545 
131, 100 
137,656 
144,210 
150, 765 
157,  320 
163, 875 
170, 430 
176, 985 
183, 540 
190,095 
196,650 
203, 205 
209,760 
211,100 

Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,610 

Inch. 
0. 

.0021 
.0050 
.0085 
.0140 
.0185 
.0250 
.0340 
.0408 
.0490 
.0570 
.0695 
.0820 
.0910 
.1000 
.1165 
.1280 
.1420 
.1635 
.1760 
.1930 
.2060 
.2240 
.2468 
.2030 
.2900 
.3030 
.3300 
.3525 
.3970 

Inch. 
.0 

Initial  load. 

Cracks  in  sight. 
Ultimate  strength. 

.0140 

.0862 

.0872 

TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  883. 

12-inch  brick  pier. 

Built  of  forty-eight  courses  of  common  brick. 

Total  weight,  1,130  pounds. 

Weight  per  cubic  foot,  121.9  pounds. 

Total  height,  121".0. 

Sectional  area,  ll".45xll".55=132.25  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  100". 
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Appliod  loads. 

In  gauged  length. 

Remarks. 

Total. 

Poundt. 
19,838 
26,450 
33,063 
89,075 
40,288 
62,900 
59,513 
66,125 
72,738 
79,350 
85,063 
92,575 
99.188 
10r>,  800 
112.413 
110, 025 
125, 638 
132,250 
138,803 
140, 475 

Persouare 

Pound*. 
150 
200 
250 
300 
350 
400 
450 
500 
550 

Compres- 
sion. 

Set 

Inch. 

0. 

.0033 
.0064 
.Qtt)6 
.0169 
•  02>44 
.0*36 
.0428 
.  o.vn 

Inch. 
0. 

Initial  load. 

Cracks  opened. 
Ultimate  strength. 

.0186 

600    '            Afifl7 

050 

700 

750 

800 

850 

900 

950 

1,000 

1, 050 

1. 100 

.0731 
.0850 
.0985 
.1150 
.1265 
.1430 
.1610 
.1805 
.2005 
.2300 
.2537 
.2879 
.3100 
.3690 

.0442 

.1133 

152,088               MM 

• 

158,  700 
165, 313 
171.925 
178,200 

1,200 
1,250 
1,300 
1,317 

Principal  injury  done  the  middle  and  upper  half  of  the  pier. 


1724        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  884, 

1 2-inch  hollo  w  brick  pier. 

Built  of  nine  courses  of  common  brick. 
Total  weight,  184  pounds. 
Weight  per  cubic  foot,  126.2  pounds. 
Total  height,  23". 

Cross-section  dimensions 11".4  x  11".4  =  129. 96  square  inches. 

Core 4".5x    4".5=   20.48        Do. 


Sectional  area 

Average  thickness  of  joints,  ".30. 


109. 48        Do. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Pounds. 

182,000 

271,500 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds, 

Inch. 

Inch. 

Cracks. 
Ultimate  strength. 

2,480 

No.  885. 

12-inch  hollow  brick  pier. 

Built  of  nine  courses  of  common  brick. 
Total  weight,  201  pounds.  # 

Weight  per  cubic  foot,  127.7  pounds. 
Total  height,  25".12. 

Cross-section  dimension ll".40x  11". 45  =  130. 53  square  inches. 

Core 4".55x  4".9    =    22.30 


Sectional  area 108. 23 

Average  thickness  of  joints,  ".30. 


Applied  loads. 

In  ganged  length. 

■ 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Set. 

Pounds. 
138,000 
205,400 

Inch. 

Inch. 

Cracks. 
Ultimate  strength. 

2,452 
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No.  880. 

12-  inch  hollow  brick  pier. 

Built  ofuiueteeu  courses  of  common  brick. 
Total  weight,  379  pounds. 
Weight  per  cubic  foot,  127.3  pounds. 
Total  length,  48".18. 

Cross-section  dimensions ll".35x  11//.35"=128. 82  square  inches. 

Core 4".70x  4".70=  22.09        Do. 

Sectional  area 100. 73        Do. 

Average  thickness  of  joints,  ".20. 
Gauged  length,  40". 
End  plates  not  used. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnaro 
inch. 

Compres- 
sion. 

Set. 

Pound*. 
10,673 
16,010 
21,346 
26,683 
32,019 
37, 356 
42,692 
48,029 

Pound*. 
100 
150 
200 
250 
300 
350 
400 
450 

Inch. 

0. 
.0015 
.0040 
.  OOiiO 
.0000 
.0125 
.0160 
.0200 
.  0260 
.0309 
.0360 
.0115 
.0180 
.0565 
.0620 
.  0695 
.  0785 
.0855 
.  0950 
.1100 
.1165 
.  1240 
.  1365 
.  144*> 
.  1530 
.  1645 
.1750 
.  I860 
.  2000 
.2110 
.  2J50 
.2410 
.  2530 
.2640 
.2790 
.3000 

Jnch. 
0. 

Initial  load. 
Cracks  in  sight. 
Ultimate  strength. 

53,365    J              500 
58, 702                  .150 

.0130 

64,038 
60,375 
74,711 
80,048 
85,384 
90,721 
06,057 
101, 394 
106.  730 
I  112,067 
117,403 
122,740 
128, 076 
133, 413 
138, 749 

COO 
650 
700 
750 
800 
850 
900 
950 
1,000 
1,050 

1,  too 

1,150 
1,200 
1,250 

i.  :;oo 

.0280 

.0640 


144,086               1,350 
149,422              1,400 
154, 759              1.450 
160,095.             1.500 

165, 432 
170, 768 
176, 105 
181, 441 
186,778 
192,114 
197,451 
108,100 

1,  550 
1,600 
1,050 
1,700 
1,750 
1,800 
1,850 

1,856 

1 
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No.  887. 

124nc7i  hollow  brick  pier. 

Built  of  nineteen  courses  of  common  brick. 
Total  weight,  383  pounds. 
Weight  per  cubic  foot,  127.7  pounds. 
Total  height,  47".98. 

Gross-section  dimensions ll".40x  11".45=130. 53  square  inches. 

Core 4".70x  4".80=  22.56        Do. 

Sectional  area 107. 97        Do. 

Average  thickness  of  joints,  ".26. 
Oauged  length,  40". 
End  plates  not  used. 


Applied  loads. 

In  ganged  length. 

Remark*. 

Total. 

Persqaare 
inch. 

Pound*. 

100 

150 

200 

250 

300 

350 

400 

460 

500 

550 

600 

050 

700 

750 

800 

850 

900 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,000 

1.050 

1,003 

Compres- 
sion. 

Set. 

Pounds. 
10,797 
10,190 
21,594 
26,093 
32, 391 
37,790 
43, 188 
48, 587 
53,085 
50,384 
64, 782 
70,181 
75, 570 
80,078 
86,376 
01,775 
07, 173 
102, 572 
107, 070 
113,360 
118,  767 
124, 166 
120,564 
134,063 
140, 361 
1*5,700 
151, 158 
156, 557 
161, 055 
167,351 
172, 752 
178, 151 
183,540 
188,948 
194, 346 
199, 745 
205, 143 
210, 542 
215,200 

Inch. 

0. 

.0020 
.0044 
.0071 
.0100 
.0138 
.0166 
.0206 
.0253 
.0304 
.0346 
.0306 
.0458 
.0527 
.0551 
.0048 
.0730 
.0702 
.0866 
.0933 
.0001 
.1100 
.1185 
.1251 
.1330 
.1126 
.1540 
.1610 
.1690 
.1785 
.1010 
.2020 
.2150 
.2240 
.2362 
.2490 
.2657 
.2915 
.3040 

Jneh. 
0. 

Initial  load. 
Craolcs  in  sight 

Ultimate  strength. 

.0124 

* 
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No.  888. 

12-inch  hollow  brick  pier. 

Built  of  twenty-nine  courses  of  common  brick. 

Total  weight,  557  pounds. 

Weight  per  cubic  foot,  121.4  pounds. 

Total  height,  72".75. 

Gross-section  dimensions  .  .11".35  x  11".35  =  128. 82  square  inches. 

Core 4".9    x    4".G   =   22.54        Do. 


Sectional  area 106.28       Do. 

Average  thickness  of  joints,  ".28. 
Gauged  length,  60". 


Applied  loads. 

Total. 

Per  sonar© 
inch. 

Pound*. 

Pounds. 

10,628 

100 

15,942 

150 

21,250 

200 

26, 670 

250 

31,884 

300 

37,108 

350 

42,  512 

400 

47,  820 

450 

53,140 

500 

58,454 

550 

63,768 

600 

69, 082 

650 

74,306 

700 

79, 710 

750 

85,024 

800 

90,338 

850 

95,052 

900 

100,966 

950 

106,280 

1,000 

111.594 

1,050 

110,908 

1,100 

122,222 

1,150 

127,536 

1,200 

132, 850 

1,250 

138,164 

1,300 

143,478 

1,350 

148, 792 

1,400 

154,106 

1,450 

162,100 

1,525 

In  ganged  length. 


Compres- 
sion. 

Set. 

Inch. 
0. 
.0018 

Inch. 
0. 

.0041 

.0070 

.0108 

.0151 

.0210 

.0265 

.0330 
.0105 

.0140 

.0475 
.0560 

.0645 
.0760 

.0340 

.0835 

.0925 

.1050 

.1165 

.1295 
.1465 

.0815 

.1570 

.1680 

.1790 

.1990 

.2000 

.2290 

.2490 

.2680 

Remarks. 


Initial  load. 


Cracks  Jn  sight 


Ultimate  strength. 
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No.  889. 

Vl-inch  hollow  brick  pier. 

Built  of  thirty-uino  courses  of  common  brick. 
Total  weight,  776  pounds. 
Weight  per  cubic  foot,  124.3  pounds. 
Total  height,  99"  .18. 

Cross-section  dimensious ll".5xll".5=:132. 25  square  inches. 

Core 4".8x  4".9=  23. 52        Do. 

Sectional  area 108.73        Do. 

Average  thickness  of  joints,  ".27. 
Gauged  length,  80". 


Applied  loads. 

In  gaugod  lougth. 

Remarks. 

Total. 

Pound*. 
16.310 
21, 746 
27, 18J 
32,610 
38,066 
43,402 
48,020 
54, 365 
50,802 
65,  238 
70,675 
76,111 
81,547 
80,084 
02, 421 
07, 857 
103,  204 
108, 730 
114,167 
110,603 
125,  040 
130,476 
135,  013 
141, 340 
146, 786 
152, 222 
157,650 
103, 005 
168,532 
173,968 
170,405 
184,841 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

0. 
.0028 
.0072 
.0280 
.0105 
.0270 
.0350 
.0440 
.0550 
.0650 
.  0752 
.0004 
.1020 
.1130 
.1250 
.1410 
.1500 
.1710 
.1030 
.2030 
.2220 
.2360 
.2560 
.2760 
.2030 
.3160 
.3330 
.3530 
.3760 
.4010 
.4230 
.4460 

Set. 

Pounds. 
JOO 
200 
250 

:;oo 

350 

400 

460 

500 

550 

600 

650 

7t0 

750 

800 

8.'i0 

000 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,  450 

J,  50;) 

1.  550 

1,600 

1,650 

1,700 

Inch. 
0. 

Initial  load. 

Cracks  in  sight 
Ultimate  strength. 

.0248 

.0584 

.1100 

Opened  longitudinal  seams. 
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No.  890. 

12-inch,  hollow j  brick  pier. 

Built  of  forty-eight  courses  of  common  brick. 
Total  weight,  957  pounds. 
Weight  per  cubic  foot,  125.1  pounds. 
Total  height,  122".27. 

Cross-section  dimensions ll".40x  11".50*=13L  10  square  inches. 

Core 4".80x  4".80=«=  23. 04        Do. 

Sectional  area 108. 00        Do. 

Average  thickness  of  joints,  ".26. 
Ganged  length,  100"/ 


Applk 

d  loads. 

Per  square 
inch. 

In  gauged  length. 

Remarks. 

.Total. 

Compres- 
sion. 

Set. 

Poundt. 
10.  JliO 
2 1,012 

Pounds. 
150 
200 

Inch. 

0. 

.0031 
.0067 
.0102 
.0168 
.0266 
.0366 
.0464 
.0621 
.0745 
.0880 
.1052 
.1215 
.1443 
.1620 
.1828 
.2100 

.2260 
.2300 
.2708 
.2920 
.3140 
.3320 
.3670 
.3000 
.4260 
.4620 

Inch. 
0. 

Initial  load. 

Cracks  In  the  courses  near  tha  middle  of  the 
height  of  the  pier. 

Ultimate  strength. 

27.015    1              250 
3J.4I8    1      .         300 
:J7.  K2I                   350 

4:»,  224 
48.  627 
54, 030 
5!>.  433 
64,836 
7»,  230 
75,  C12 
81,045 

400 
450 
500 
f>50 

too 

G50 
700 
750 

.0226 

MS,  448                  ^00 

91,851 
07,254 
102,657 

108,060 
113,463 
118,866 
124,260 
120, 672 
135,075 
140,478 
145, 881 
151, 284 
156,687 
157,500 

850 
000 
950 

1,000 
1.050 
1,100 
1, 150 
1,200 
1,250 
1,800 
1,350 
1,400 
1,450 
1,457 
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No.  891. 


16-inch  brick  pier. 

Built  of  twenty-nine  courses  of  common  brick. 

Total  weight,  1,248  pounds. 

Weigbt  per  cubic  foot,  123  pounds. 

Total  height,  73".18. 

Sectional  area,  15'<.45  x  15,,.50=239.48  square  inches. 

Average  thickness  of  joints,  ".2G. 

Gauged  leugtb,  GO". 


Applied  loads. 


Total. 


Pound*. 
23,048 
35, 922 
47,898 
69/870 
71,844 
83,818 
95, 792 
107,  766 
119, 740 
131, 714 
143,688 
155, 662 
167,030 
179, 010 
191,584 
203,558 
215, 532 
227,506 
239, 480 
251.454 
263,428 
275, 402 
287,370 
299,350 
311,324 
323,298 
335,  272 
347, 240 
858,200 


Per  square 
incli. 


Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

050 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,495 


Id  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0023 
.0052 
.0082 
.0112 
.0150 
.0190 
.0233 
.0279 
.0336 


.0498 
.0564 
.0021 
.0700 
.0770 
.0837 
.0938 
.1048 
.1106 
.1201 
.1317 
.1394 
.1508 
.1670 
.1770 
.1897 
.2300 


Set. 


Inch. 
0. 


.0101 


.0205 


.0463 


Remarks. 


Initial  load. 


Cracks. 


Ultimate  strength. 
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No.  892. 

Id-inch  brick  pier. 

Built  of  twenty-eight  courses  of  common  brick. 

Total  weight,  1,271  pounds. 

Weight  per  cubic  foot,  121.8  pounds. 

Total  height,  73".37. 

Sectional  area,  15".65  x  1C.70  =  245.71  square  inches. 

Average  thickness  of  joints,  ".26. 

Gauged  length,  60". 


1731 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Pounds. 

24,571 

36,857 

40,142 

61,428 

73,713 

86,000 

9K>284 

110,570 

122,855 

135, 141 

147,426 

150,712 

171,007 

184,283 

106,668 

208,854 

221,130 

233,426 

245,710 

257,006 

270,281 

282,567 

204,852 

307,138 

319,423 

331,700 

843,004 

356,280 

356,600 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Portnds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

830 

000 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,800 

1,350 

1,400 

1,450 

1,451 

Inch. 

0. 

.0023 
.0050 
.0000 
.0128 
.0178 
.0232 
.0287 
.0362 
.0450 
.0551 
.0605 
.0682 
.0810 
.0010 
.1008 
.1128 
.1255 
.1305 
.1580 
.1670 
.1800 
.1056 
.2135 
.2346 
.2510 
.2700 
.2866 

Inch. 
0. 

Initial  load. 

Bested  3  minutes. 
Cracks. 

Ultimate  stremgth. 

» 

.0180 

.0300 

.0890 
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No.  893. 

lG-inch  brick  pier. 

Built  of  forty-seven  courses  of  common  brick. 

Total  weight,  2,035  pounds. 

Weight  per  cubic  foot,  123.7  pounds. 

Total  height,  110". 

Sectional  area,  15".40xl5".50=238.70  square  inches. 

Average  thick  uess  of  joints,  ".26. 

Gauged  length,  100". 


Applied  loads. 

In  gauged  length. 

Beaaarka. 

Total. 

Per*  square 
inch. 

Compres- 
aion. 

Set. 

Poundt. 
23,870 
85,805 
47, 740 
50,675 
71,610 
83,645 
05,480 
107,415 
119,  M0 
131,285 
143,220 
155,155 
107  000 
170,025 
100,000 
202,885 
214,830 
226,765 
230,200 

Pound*. 
100 
150 
200 
250 
300 
350 
400 
450 

too 

550 
600 
650 
700 
750 
800 
850 
000 
050 
084 

Inch. 

0. 

.0030 
.0083 
.0183 
.0328 
.0527 
.0764 
.1003 
.1280 
.1530 
.1700 
.2065 
.2820 
.2808 
.3000 
.8390 
.3900 
.4395 

Inch. 
0. 

Initial  load. 

Cracks  started  2  inches  from  upper  end  of  pier. 
Ultimate  strength. 

.0007 

.1723 

Principal  injury  done  the  upper  third  of  the  pier. 
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No.  894. 

16-inch  brick  pier. 

Built  of  forty-seven  courses  of  common  brick. 
Total  weight,  2,043  pounds. 
Weight  per  cubic  foot,  120.1  pounds. 
Total  height,  119".98. 

Sectional  area,  15".60xl5".70=244.92  square  inches. 
Gauged  length,  100//. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Pounds. 

24,492 

30,738 

48,984 

01,230 

73,470 

83,722 

97,908 

110,214 

122,400 

134,700 

148,952 

159,198 

171,444 

1183,090 

195,930 

208.182 

220,428 

232, 074 

244,020 

247,400 

Per  aquae 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
100 
150 
200 
250 
300 
850 
400 
460 
500 
550 
000 
050 
700 
750 
800 
850 
900 
950 
1,000 
1,010 

Inch. 

0. 

.0039 
.0091 
.0222 
.0390 
.0575 
.0782 
.1017 
.1290 
.1581 
.1787 
.2085 
.2304 
.212© 
.8020 
.3820 
.3010 
.4140 
.4040 

Ineh. 
0. 

Initial  load. 

Cracks  in  courses  2  and  4  inches  from  upper  end. 
Ultimate  strength. 

.0920 

.1700 

The  principal  cracks  at  failure  were  confined  to  the  middle  part  and 
upper  third  of  the  pier. 
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No.  895. 
lfcinch,  hollow  j  brick  pier. 

Built  of  twenty  eight  courses  of  common  brick. 

Total  weight,  875  pounds. 

Weight  per  cubic  foot,  124.3  pounds. 

Total  height,  72".<58. 

Cross-section  dimensions 15".45xl5".45=238.  70  square  inches. 

Core 8".3  x  8".6  =  71.38        Do. 

Sectional  area 167.32        Do. 

Gauged  length,  60". 


Applied  loads. 


Total. 


Pounds. 

16,732 

25,008 

33,464 

41,839 

50,196 

58,6*2 

66,028 

75,294 

83,060 

92,026 

190,392 

168,758 

117, 124 

125,490 

133,856 

142, 222 

150,588 

158,954 

107, 320 

175,686 

184, 052 

192,418 

200,784 

209,150 

217, 516 

225,882 
234,248 
242, 614 
250,980 
259,346 
270,100 


Per  square 
inch. 


Pounds. 

100 

150 

200 

250 

36tt 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

8.70 

900 

950 

1,000 

1,0  0 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 
1,400 
1,460 
1,500 
1,550 
1,614 


In  gMged  length. 


Compres- 
sion. 


Inch. 

0. 

.0023 
.0062 
.6113 
.0164 
.0218 
.0281 
.0344 
.0418 
.0498 
.05C8 
.0648 
.0729 
.0837 
.0900 
.0991 
.1110 
.1200 
.1290 
.1429 
.1508 
.1604 
.1697 
.1830 

(.1950 
{.2013 

.2096 
.2219 
.2338 
.2546 
.2863 


Set. 


Inch. 


.0209 


.0402 


.0790 


Bemarka. 


Initial 


Cracks  in  middle 


Sustained  pressure  one  hoar;  the  load 
mean  time  falling  to  101 ,000  pounds.  " 
creased  to  217,516  pounds,  and 
found  ".2013. 


in  the 

"to- 1 


Ultimate  strength. 
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No,  89C. 

16-inch  hollow,  brick,  pier. 

Built  of  twenty-eight  courses  of  common  brick. 

Total  weight,  870  pounds. 

Weight  per  cubic  foot,.  125.6  pounds. 

Total  height,  72".68. 

Cross-section  dimensions 15".45x  15".50=239. 48  square  inches. 

Core 8".7  x  8".G  =  74.28       Do. 

Sectional  area 164. 66       Do, 

Average  thickness  of  joints,  ".26. 
Gauged  length,  60". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pounds. 

18,406 

24,099 

32,932 

41,185 

49,398 

57,631 

65,804 

74,097 

82,330 

90,563 

98,796 

107,029 

115,262 

123,495 

131, 728 

139,961 

148,194 

156,427 

164,660 

172,898 

181, 126 

189,359 

197, 592 

206,825 

214,058 

222,291 

230,624 

238,757 

246,990 

255,223 

260,200 

Pounds. 

100 

150 

100 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,580 

Inch. 
0. 

.0021 
.0048 
.0083 
.0124 
.0172 
.0221 
.0281 
.0338 
.0414 
.0480 
.0545 
.0643 
.0742 
.0815 
.0897 
t    .1000 
.1084 
.1193 
.1335 
.1419 
.1489 
.1603 
.1758 
.1876 
.2030 
.2172 
.2315 
.2480 
.2650 

Initial  load. 

Cracks  in  middle  oonrses. 

Ultimate  strength. 

.0148 

.0334 

.0710 

Opened,  longitudinal  seams. 
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No.  897. 

16-inchj  hollow ,  brick  pier. 

Built  of  forty-seven  courses  of  common  brick. 
Total  weight,  1,426  pounds. 
Weight  per  cubic  foot,  123.4  pounds. 
Total  height,  119".25. 

Cross-section  dimensions 15".40xl5".40=237. 16  square  inches. 

Core 8".40x  8".40=  69.72        Do. 

Sectional  area 167. 44        Do. 

Average  thickness  of  joints,  ".27. 
Gauged  length,  100". 


Applied  loads. 

In  gauged  length. 

1 

Total. 

Pounds. 
25, 116 
33,488 
41,860 
50,232 
58,604 
66,076 
75,348 
83,720 
02,006 
100, 464 
108,836 
117,208 
125,580 

133, 052 
1  142,324 
150,  CM 
159. 008 
1C7, 440 
175,  812 
184,184 
102,550 
200,028 
212, 100 

Per  square 
look. 

Com- 
pression. 

Set 

Bemarka.                                1 

Pounds, 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 

800 

850 

900 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,267 

Inch. 

0. 

.0038 
.0068 
.0108 
.0347 
.0510 
.0670 
.0015 
.1100 
.1381 
.1570 
.1821 
.2157 

.2461 
.2768 
.3096 
.3430 
.3728 
.4200 
.4510 
.4832 
.5289 

Inch. 
0. 

Initial  load. 

Snapping  sounds. 

.0629 

Cracks  in  ninth,  tenth,  and  eleventh  oonreee  from 
bottom  end. 

.2946 

intimate  strength.                                               1 

i 

TE8TS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  898. 
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Winchj  hollow ,  brick  pier. 

Built  of  forty-seven  courses  of  common  brick. 
Total  weight,  1,443  pounds. 
Weight  per  cubic  foot,  128.9  pounds. 
Total  height,  118".56. 

Cross-section  dimensions 15".40x  15".45=237. 93  square  inches. 

Core 8".G0x  8".60=  74.82        Do. 

Sectional  area 163. 11        Do. 

Average  thickness  of  joints,  ".27. 
Gauged  length,  100". 


Applied  loads. 

In  ganged  length. 

Remarks. 

s 

Total. 

Per  square'  Compres- 
incn.      j       sion. 

Set. 

Pound*. 
24,407 
32,022 
40,777 
48.933 
57,088 
66,244 
73,399 
81,555 
8»,ffl0 
97,800 
100, 021 
114, 177 
122, 332 
130,488 

138,013 
140,799 
154,954 
163,110 
171,200 
179,421 
187, 570 
195,732 
202,000 

Pounds. 
150 
200 

Inch. 
0. 

.0031 

Inch. 
0. 

Initial  load. 

Cracks  opened  one  quarter  length  of  pier  from 
the  bottom. 

(Rested  10  minutes.) 
Ultimate  strength. 

250    ;          .0080 
300              .0129 
350              .0299 
400              .0519 
450                0703 

500 
550 
000 
050 
TOO 
750 
800 

830 
900 
950 
1,000 
1,060 
1,100 
1,150 
1,200 
1,238 

.1035 
.1340 
.1390 
.1910 
.2230 
.2008 
.2890 

.3230 
.3560 
.3892 
.4300 
.47*0 
.5005 
.5490 
.5845 

.0738 



Principal  lines  of  failure  were  confined  to  the  lower  half  of  the  pier. 
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No.  890. 

12-inch  brick  pier. 

Built  of  fitly  six  courses  of  common   brick  and  two  bond  stones  of 
North  River  blue-stone  3  inches  thick,  placed  4  feet  apart  in  the  pier. 
Total  weight,  1,434  pounds. 
Weight  per  cubic  foot,  122.3  pounds. 
Total  height,  150".5. 

Sectional  area,  li7/.(H)  x  11".G0=3  134.56  square  inches. 
Average  thunness  of  joints,  ".28. 


I   53, 

1         «T 


Applied  loatlis. 

In  gauged  length. 

Bemarks. 

Total. 

Per  MQiiarc 
inch. 

Pound*. 

150 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 
1,600 
1,622 

Compres- 
sion. 

Inch. 

0. 

.0025 
.0087 
.0189 
.0329 
.0608 
.0*2 
.0930 
.  1200 
.  1495 
.1858 
.2181 
.2530 
.2980 

.3390 
.3840 

Sat 

Pound  ft. 
1:0,  XH4 
26,  IVi 
40,  368 
53,  824 
C7,  280 
80  730 

Inch. 
0. 

Initial  load. 

Fine  cracks  appear  generally  distributed  along 
height  of  the  pier. 

.0114 

94  192 

107,648 

121, 101 

13  J,  5C0 
M8.  016 

.0860 

161,  472 
171  928 

U-8,384 
"01,810 

215,296 
217, 200 

One  bond  atone  cracks. 

Ultimate  strength. 
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No.  900.   ' 

12-inch  brick  pier. 

Built  of  fifty-six  courses  of  common  brick  and  two  bond  stones  of 
North  River  blue-stone  3  inches  thick,  placed  4  feet  apart  in  the  pier. 
Total  weight,  1,434  pounds. 
Weight  per  cubic  foot,  125  pounds. 
Total  height,  150".5. 

Sectional  area,  11".40  x  11".65  »=  131.67  square  inches. 
Average  thickness  of  joints,  ".27. 
Gauged  length,  100". 


Applied  loads. 


Total. 


Pound*. 
19, 751 

28,334 
30,901 
52,668 
65,835 
70,002 
02, 160 
105, 336 
118,503 

131, 070 
144,837 
158,004 
171, 171 
184, 338 
185,000 
103,300 


Per  square 
inch. 


Pounds. 
150 

200 
300 
400 
500 
600 
700 
800 
000 

1.000 
1,100 
1,200 
1,300 
1,400 
1,405 
1,468 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0025 
.0101 
.0235 
.0404 
.0685 
.0078 
.1290 
.1575 

.1025 
.2270 
.2640 
.3040 
.3470 


Set. 


Inch. 
0. 


.0230 


,ia»8 


.2480 


Bemarks. 


Initial  load. 


Cracks  in  second,  third,  and  fifth  courses  from 
top  end. 


Cracks  opened  at  bottom  end. 


Crack  in  one  bond  stone. 
Ultimate  strength. 
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Ko.  901. 
8-inch  grouted  brick  pier. 

Built  of  twenty-one  courses  of  common  brick  in  neat  cement  grout. 

Total  weight,  203  pounds. 

Weight  per  cubic  foot,  117.1  pounds. 

Total  height,  48". 

Sectional  area,  7".9  x  7".9  =  62.41  square  inches. 

Cracks  opened  at  40,000  pounds  compression. 

Ultimate  strength,  72,300  pounds  =  1,158  pounds  per  square  inch. 

No.  902. 
8-inch  grouted  brick  pier. 

Built  of  twenty-one  courses  of  face  brick  in  neat  cement  grout. 

Total  weight,  217  pounds. 

Weight  per  cubic  foot,  124  pounds. 

Total  height,  47J". 

Sectional  area,4*".00  x  8".00  =  64.00  square  inches. 

Ultimate  strength,  105,800  pounds  =  1,654  pounds  per  square  inch. 

No.  903. 
12-tncA,  Jwllow,  brick  pier. 

Built  of  thirty-three  courses  of  face  brick  lstfd  without  mortar. 

Total  weight,  610  pounds. 

Weight  per  cubic  foot,  124.5  pounds. 

Total  height,  73".l. 

Cross-section  dimensions 11".55  x  11".55  =  133. 40  square  inches. 

Core 4".2    x    4".2   =   17.64        Do. 


Sectional  area ' 115. 76        Do. 

Ultimate  strength,  60,800  pounds  =  525  pounds  per  square  inch. 

Cracks  were  opened,  under  a  load  of  5,000  pounds,  through  the  middle 
of  the  bricks,  opposite  the  end  joints  of  the  adjacent  courses,  in  a  man- 
ner similar  to  the  fractures  of  piers  laid  in  mortar. 

The  cracks  rapidly  increased  with  the  loads,  while  the  contact  sur- 
faces between  the  bricks  .increased. 

Under  the  maximum  load  there  were  numerous  fractures  throughout 
the  pier,  and  partial  crushing  and  flaking  of  the  individual  bricks. 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS.        1741 


¥ 

25.3 


trHOOee>o«eiHtoioio com  c*i  t»t» 
» trf  *«  <«  ro  ei  oi  ci  ^  •*•   -*   »^ 


si 


Ton*. 

174. 81 

152.42 

147.00 

139.97 

140.4 

126.0 

121.75 

120. 77 

130.39 

137.66 

139.89 

'  130.8 

a 

p 


© « 
3s 


1 


|33SSS8£388SSSS:3 

sooHoee'dHOHH  ^  ©i-i 

11  »^        i-l  i^     i-»     i-l  r-« 

Si 


-.2 


^  t-  *  w  r«  to  e  c* 


a 


i 


oo ^o   eo   mo 


'■U'U<0'0<0f0TI'9'0T3 


ooaoooaoaoaoaoooaoeic*ea-««»o 


HiiH       HH 


ooooooooaooocooooociCJCi^tDto 


MN^f  oooooooe    O    «D«D 


SSi3§2§i3fS  1 Is 


a 

w 

« 

O 

o 
o 

o 

H 
H 
O 


WiHcoowiot-o^^t^woooot-eoc*-* 


SSSS3SSSS3B9S2S33S 


HH^eeoeGO^oeHHncocooooo 


aoco<*eiac4^**OfHioaoat-ie«r~ooo 

S^3^dScJ?3?iS§fc1oi3§^^ 

i-tHHHrt«HfHHHHPlHHHHHH 


na  t>  «a  "O  »o  »o  »o  »o  "o  «o  »o  »o  »o  >a 


0O0O0O0O«0O(X»C00O0ON««MN«C«N 


QOQOO0»QO»»0O0O0OO»e«Cl««««M 


NM^^ttettoooonovrooooeo 


glSltisu§S§§5£5S28 


1742        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


1 

.s 


O 

o 

O 

W 
H 

% 

W 

H 
CO 

a 
a 

« 
W 

H 

H 
b 
O 

5« 
O 

H 

P 
ffl 
-« 
H 


si 

33  .a 


jiO    t-       O       l>       w 

SOO    lj       A       ^       N 


t~       CM    ^irHi-ieO    CM       0»       O       CO    CM  0  03  09    Ok 

d     d   cteicoco   d     oft     erf     *£  deSt>c*  co 


3sn  n 

|S  fS    f?    «    58 


$    S  SSSS  S    £    8 
S    3  S3@£  2    «    S 


3  823558  S 


£.2 


is? 

T 

cm 

3 

i 

§ 

1 

s 

CM 

1 

8 

a 

So 

o   onn«d~   ~* 
<v   ^•<*©©  © 

S 

8 

liiS  S3! 

|8S 

1  lis! § 

s 

CM 

o 
o 

of 

CM 

©  cncoS3  S 

§"  S" tf  If  8  8 

?5     C4*-t        «H 

I 


O  «*  I 


©   ^fr-t^ai   »     to*     5     in   Sce£S  r> 

•Sg  8    S    8    6    g    §    g  SSgjj  5    3    S    S  SSSS  3 

^T,— 1     tH         lH         *H         iH         »H         »H         H     NMNN      (-1         »-4         «H         iH      •- .H  tH 


»^««-'        tH        iH      -tH        »H        iH        tH        tHiHvitHtH        r-i        iH        »-»        »-i  »H  r-t 


S»H»H        tH        »H         ~*         »*         iH        «-4        rl<-c-iHH         »H        tH         »H        Hrt  »H 


,s  g  s  ss 


•  O     tH        CM        «*» 


**       ©     ©©©tH     -+ 

r*       fH  »H 


§ 


«*•«     CM        t-        CO        t-        CD        00        r-i     ©OOt-rH     »       «        «       O     OOOfHO     » 

la  §  S  a  S  a  3  S  §§§S  2  S  S  S  §§^  t 


s 


3 

»  =  ! 

44  4  3  4  4  44*4% 

•8  :£ 


$MeM'«0CM.'«C9^M<«eM*<CM*ie**iCD<9«0«0 

<«H         H         i-<         t-^        rH         r-i         ^4        r^r-trHrH 


O  40  CO  00  «9  CO  CO  00  CM  «  OP  CO  CI  <■» 


^  n  ^  CM  ^P  CM  "*  CM  ^  «  «»  «0  «p  ©  00  CO  CO  <0  CO  CP  CO  CM  CM  CO  00  SM  ■«• 

rl         f-i         »H         rl        HHHHrt         r-«        tH        *H        »-t  tH  tH 


'~>        i       ^ 


o   cocooo  <o 


©    ©  S'cT*-* 


^'8 


»ix«wSSi  Ss$i  3    S    S8    »  SSSs  S 


i 


if 


01 

i1 


I* 


—  —  __ _...._        .    . 

t 

_^__ 

*-£                                it-" 

■Ml 

—  -i _ 

j __^__ 

—  -* —                       _____   _.  ,    i  , , ._,  , 

,__ 

j 

_, 

v 

^_ 

—  — 

i       i— 

\ 

i                                                                1 

i |b_ 

i                                                   1                                                           | 

, 

j 

—-\— 

> 1 

l 

, _, 

—                                                                                   iiS^/2_ 



( _ 

2aI                                         _                                                j&Vo 

1 

~                                                                                                                                                                                          -iS22.2L 

s»^ 



•a2? 

•_-_::£                                         v<w 

-=5V 

>5^5 

25                                                                     -j3g_6 

j 

%i 

,  -  ■                                     <? 

j                                              H  Ex  «2/_49  2 

TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.         1743 


3  i 

3  I 


§1 
s  I 

8  - 

-     t 

51 

a 

J 


O 


5  -S 

8    B 


I 


I 


II*  { 


I 


as 

8*8 


I-9! 


2* 

•Is 


2 


*i"8 

-a 


2Ss 


I 


33 

E 


SgSg 


fc°S 


„  <4>r>t«(^nr«inet«^|imt»e»a>^oaoeor^Hi^iAOomc)iAe9'iM'4io^<^«0-'C9«0 

*"*""     

'«328S8g8&s3S85&88^^ 

*8S5S3a588S38SS8S8a» 
*88838&8SsaS3S8X388S^^^ 


;  :  :  :  ;  1  : 


i:a 


jg  :g  :g  :::::;:::::::  :5  :  :g  :  :  : 

.33   .**   ."3  h   •   '   !  u   •   I   !   I   !   !   I   !   !«!!«•!!    I 

: J  :J  ill  :  :  !|  :  :  :  :  i  :  i  :  :|  i  :J  :  :  ! 

IJ!IIJlillj!l:li!l!iJli!l!!i: 

•ja    '.a    «^^*        t  w.  §    •    1    •  9    •    •    •    >jdA    -.a    t    ■    • 

:*  :*  :H&a  ::&::••§:*»  ■  «i  >»*&•:: 

'•  5*   :«>«3d©>o   •do-^o  t=3   !  *  Jd  c  :©d 

OOcOOQoC&QaQOOCQ    .    •  tfi    .QQ    !    <C0    .QQ^CCGOaQhOCOQ    •    !00 CO 02    'OOQQ    •COOOCfi 


III. 


♦J*HK50000flC©«S^OOO^-#HOOl»OOHOOO^iWN»QOO»MWCOHOO»t-IO 


l£!8£35SS3i3i^ 


<  x  x  •■'.  x  <  x  x  '  '"  <  <  <  v  x'  x  x  v  x  x"  x"  y  x*  x  x"  x"  x*  x"  x  x*  x*  x'  x"  x'  x  x  x  x 
J^2  82  8  g©S222§32:$©,£©' 2  ©32  £222  22823323222:28  « 


^  ro  ^'  c^*  e4  c*  cl  c4  e^i  ej  ^  c^  c*  ^  n'  c4  <^  c^i  e^i  e^  w*i  c4  ^  ?i  c4  c4  ?i  ?i  ^^ 


|oi«oaciaoannot-oc3AAon(Bq33^a«i<eiOHaaw?iottr.MHa 

gfe"S<gtf^^^gtfggtftfg^g8"^af88"tf8"gtfi5Sa?SgtfSSf 
|j§§§iS8SS§S2S8S383S8SSSS88S8888i|S38SS 

ACQCQeoeoeceocQmeoeoNC4C4C9C^c9tf'ieocicic<i^ic>4e'-iC4coc'4e^e^c<ic>io9Cic4Cieo?4 


•illSlS|3SS281S8SgSSSSS8SS8S§§Si§g§SSS2 

BKi«^©Haot-»««©iow^w^o3rtNio»N»o^rt^*N-t-»i'C'jr- 


5  cC  Ve» «  *f  0*0©  ©—"•«©>--"<»  ootTo"  a 


^S0I2!2S^•2S£Jl02S^wa0?,zr*•9^'M•"*r'e<^<ecv,,fta0i!O*4,®<^"♦-,rte,,o'♦■ 
'SSr2S21:05S0,*,®GJTfOHi©»R-^'^'©^©'*©iH©5©^©«~>©tf5o«-Hiot- 
gco«eoeoco^eovn^c4ncccocomooci3C4cocoeQmcocoeocococoececcone<3cococo 


l^^^*??r??T^^^^?^^^^^^^^^?^^^^^^^**^^* 


iJOiJ^^^J^hJy^yH?0^^)HJ^(JO^QH?O^^^^^OHjO^^^OiJ 


0©©©©©0©©©©0©©5©©©7©©S©©O©©S0©©©^>0©Or-t 


1744        TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


<© 

0 

a 


co 

S3 

CO 


© 

8 

1 


i  «N«»-'N^ViWHHWN^"WHPiHHf-i-iNi-<-o«Hrtioi-;«  ««j  .-*  ^  ~  «  —  --  ^  r«  © 
•'    *    *    ***  « 

=  oS2SaSSS2SS§SS^32t3^22S^252^Si3r^  g]22^2222552 

-  38S2g22S8223S22222:S£2S:2SSS25222  832825223:: 

*** * *♦ «" 

5  S8g2S2S^SaSSS22qs^22S2SS?;t22SS?2  S3253S522S2 

.  SS§328SSSSSSSSS8SS2a^SasSia222^?S  ^^255SSSS5 

*  82aaS3SRS53a?5222S?J2SS^S2gJ:2352  2S222£58rs3 


i 

i 


i 


:  *  :  : 3  *  :  :  9  :  :  9  *  :  :  :  s  :  :  :  :  :  :  :  "° 

*  s  '  *£  tt  •  >3  •  «.2  o  •   •  >.S  •  d s  « 

.5  •  »a o  •  ••£  •  '"-p  :  •  "s  :S  :  •  •  •  %3**l 

J:  '3*  '  -3  '  >3*  .  '  '3  '*  >  •  •  •  :*-^  • 


=3 
1 


coco  • 


1  •  :l|^  :l  :  :Jg  :  :  :3  :|  :  :  :  :  :|.|  : 

Sli»lJ8JiiSi!!ii4iJjii|^5 


^^•■l'* 


.  CO  CO  CO  CO  OQ  SO  CO  CO  CO 


**HNcoo3neie9iiio«otOM900NHOioHeeo9000t<< 


3S8S58S2§g 


p:mmmmMm^^  utn^u 


Is 


^SSSa^SSS8S5^§32§5gS52SSS5;a22Sg2§r: 

<  x  x  x*  x*  x  x'xxxxx  x"  x'  x  x"  x*  x'  x  <  y  x  x'  x  x  x  x"  x*  x  x  x 
|§S8§SSSSSS2S22S§S2222S2222S2S25 


SS322S2S!3S2 


Sal 

W 


si 


8g8|I188|S 

2f22S822Sl 


^§•.2 


f§ll§i§iiiil§ssigli?§i§liiii§il  S33S8SS8S8 

^8"S"SfSS"5Sf3S'SSfS3a5fS"^5S?S"35f^S'S'5"a"^SfS    S!*S8"SfiCS'a"SY 


3 


1ii§§§§§§i§i§ii§§i§iilSii§I§§ig 
Ig'jfa'sfa'ss'jfjfsfa'^ass'sg'sfgs's'aga^a's's'as 


ssssssssss 

~  o*  ©  io  V  *g »  o»ee 


ti* 


|ii§g§?si§§s3?;3S§sr?!S^^i5is  ssissssiss 


-«888gg883S8SS8888B38S88BS88S83S  iiSSSislss 


*■«<  ___^ _.  ... . 


US3333331 


am 


4*1 


TESTS    OP   IRON,    STEEL,    AND    OTHER    MATERIALS.        1745 

c4«^»t-^iftoc<»i^w^»«  —  06^co^«  —  »iot-c»oocc.ioo^^oooooMO»^a&r^r^©iftt-«eocc^?«irjir5»o 

82SSSS858S5SS::828S5SJ^ 

©SS8""^»SS35222S5822S85M^ 

©S23S282S32E52S2252S^^ 

SS258883SS2222S228*^ 

S2S8:SSS^82^222S22S82222^ 

8228&5S283g23282288« 

2S?SS?28£S22;;88S2^^ 

28528258322338222^^ 

*  •  ......  .^ ^.      .  .^. 

j  I  I  !  :J  I  I  !  I*  :i  I  !  I  I  I  !j  I  ii  I  :  :  I  :|  I  I  :|  I  I  I  !  !  I  !  I  I  I  !  !j  I  I  Ijj  I 
-  i  :  :  •?  :  i  :  :?  ia  :  i  :  :  :  !i  :  if  :  :  i  1  l|  i  :  ;|  :  •  :  i  :  i  :  •  :  !  :  !3  •  !  ii  i 

s  :  !  i  :1  :  :  :  :§  :l  i  i  :  i?  19  :  ;|  !  •  :  •  i^  •?  -^  •  •  i  i  •  •  I  :  •  •  •  :s  •  •  :g  : 
**  :  !  ;  ;3#  i  !  i  1 2  i-S* ;  :  !  ;  s  si?  !  ;i? :  :  .'  :  :  j>  :  s  :  I  :  ;  :  :  :  *  :  i  *.  :  :  : »  :  •  • «  • 

■   !©od«  looeS  !•  !eoo*   1*^  d   •*•  'dodo-**  !«3  !ji  I  d  d  d  d  d  d-*  .' d  d  d  »  ©  Id"*   ■ 

>.£W.  *$***  **,*tf>*?  ^.^  h*^***  ^h^w.;  h******  ,;,;•**•«?  *?.  h-8  rtw 
£5  ;  :  £3 ; ;  :g^|3  :  :  :---  :-a-  :  :  :  :£3gga£  :  :  :  :  :  :gg  :  :  :a  :g  :i!i! 

•j] xi  .  .  .com  .  .  .oq oo to ao  .  .  .cqqoqo  jooSoq  •  •  j  '•aQacaQooaooo  :  :  )  :  :  jaoie  •  |  :53  Jos  jaiw 

fississHaassasiajiaaiisssisssiSiHssiBsisislsissiasn 

••  •  '  *  mja  -.a 5 5  «ua  'S  -5  •  •  •  •  •  •  * 

«7  —  © „ 0 — 0 — ^J  —  © »tf 

ar*Arl4  9S9?^{l>0At<>4»H4ae00iQH«09«HV^Q0"'t>*4>C0t*«Ot>O4  4*t«  «a.OO«a<0  *»  00  — •  o»  o  as  ^    ^ 
r-,^-H<NC^f5fir-I^^.Nr^rHf-1  «  <M  ((SnH«r,e5HNfiNHNH  rf^^Soi^ffStH  «  ^  tfi?  *  »H  *  *  W  S  W  ™  CM     fc 

.  x x x x x x x x xx x x x x'JS x jg x x x x x x x x x xxxxSxxxxxxxjSxSxSx'Sx X X XXX  5 

58saaaa88sa8a8  8Sj55sa8a85SB5:32sis8saaa8ls3|8i3?82ss3S3^ 

: *» 

•^O09^t«t«Me4O^e«»c»aBeoarHe«^aone«i>i^ot»e4<ocftt«e4t-oomaOfH^i>moaoeo<De«^<«ao^eviaoi>   g 

2238g88gi£833a2*55^ 

__________^ __^  — —^ "• 

^SS3S^^SS^^3S888S^SSSSSS9&^8^SS23SoSgSSS^32a8S2^^3S^?!^*4 

?  aal'ssaaaEisasssiisasaisasssgasHaigBaaaiagBgaasiss 

Sg^g!5g^S'S'^gggg8fg^^ag^gS"S'S*Z'8'8'gsr^gS'8fg'SSSr8'B'a'ggg'g"8'S' 

§^iiii§§3§iis§§si§i§§§si§ii§i§§§i§sii§isigi§ig§iiii 

sisassssisaiaaBBaaaaaaagissasEaiBaeaaasssasaHeasig 

i§iiiii§ii§iiiii§§ig§§g^§§'iii§§iig§ii§§§§§iiiiii§is 

£2  2  2  S  2  $f  2*2*Ef  2*2*2  2~2f  S:  £22*2£2*2"  zfrf'*  Sftf  SFe"-*"  *f  Sf  2  ^"tfrf^^t^rf  tf«^otf  rfrfofr-'of  ot-otf'e*  * 

^^  ^^  ^^  »*  *^  **  ^  ^  ^^  **^  *^  ^  r^  *m  rm  sf  ^  ^1  +m  ^<  ^*  ^*  *m  *m  ^*  »^  rN  ^m  ^m  ^4  ^^  ^^  wm  +m  *m  *m  *M  wM  t^  *m  91*  wM  rm  *"i  *m  mM  vH  *m  wm  ^+  ^m 


geSSSSSS85SSS8SSS3S8SSS|SS35§I^i82  =  22222r:22S?;?J?s,eS«?i^?J 

H«H  »-n^r»-«  H*HHH«-Ht1HH»Hr^HHHi-ll-lr-(i^r1f-IHi-lHl-lHiHHHHnHHl-(P1i«HHrtHiHr(r-irt"r< 

H,  Ex,  31 X10 


1746        TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


33 
S 


5    HHNMPIHHHHH94I-JNS1HHHHMN  **  "1  *"!  ^  W.  It  T!  H.  W.  ^  1 1     .  ^  ^  ^ 

.  «5»?»©qh.oDn©(»«rt«xi»pM*op  Q2l0??SS!*:22S8,0S222S2  — 2 

♦ •** 

*  ti  ©  e*  **  w  «-»t-i»-  r-i  w  eo  i-i  eo  e»  t-;  e*  ©  r*  to  .-«  *'1H'1pJT;p!l'1c,1t"t   ."t    ■ 
#  * 

2  ssa.asjsasssasaasaasas  s^sssa^ss^sssss^^s 

=  S^§S2S2SS88SSRg-,?Jg=^2  S2S2g!32S32St:SSSSaS 
* ....          ^  ^ 

s  2^Sc5Sc5S2S5822c5SgS5S2S52  S22U5SS??SSSS88?S^2 

5  S2ssss?§?ja3c5s§5§3ss2sss  ssssasssssssssksss 


:a 


:  :  :  :  :  :g 


.8. 


:  :  :  B 


•  ©  •  !edoddedoooo"eo   *  - 

M    ''MM    •    •    •    •    •    '    •    •    '»    '•    '<M    •    *M 

•q  :c:ts  :  :  !  :  i  ;  :  ;  ;  i  :s:  :  i-ss 

eo   iccco It.    .to   .    .an 


o   I  !  !  !  !  I  I  S  »3  ff  •  •  • 

=  8  = 

**••••••  ;  • ««—  •  !  ! 

=;::::::: : o^  : 

:S  : 

1  :  :  :  :  :  i  :  :  :  §  S  : 

I"™*o 

t  *  ;  i  i  !  i  ;  •£'**  *  •  • 

.V*  4* 

• «»•«•  •  •  • 

•  COS 

^j  ::::::::  :^a  .:  ; 

:££ 

"-  ■  6    'OOOOOOO-*    *oo 

%  rf  xeyyyy."*.'*  r^^-"  *£ 

=  j^"  :j? *.*.»■  •  • 

*^f  j« 

— ^:  is  ;  !  I  i  l  t  ;ss— ^3  ,  ; 

-CO tCOCOX    #    i 

Zoqqo 

JIM 


L3aS£aSS&SaS*5Ss8S8SB-8&38R8S8B8SS8BSB£5 


2* 


i8el282g232el2S5228S$25e1    8S2SS822Se12eS5S33?;2g2 


SXXXXXXXXXXXXXaXXXXXX 

•    ,    .    .      _,  — „  _  _  _  _  _  _  ^  _  ei  _  ^  _  ^ 


^.-j-r 


XXXXXXXXYXXXXXXXXY 
©^iotDt-*"»e»toc*o»ft|oaDC*ao«e><» 


HaN«oo«(«aiO(o«»H^HaftrHi. 


5§gJSgSg£5^5?J§8S2S;§S8SJ§§3 

Ses»«Hc4^c4^"c«iHc4cJc>i»Heowcic4c«i»4eoc« 


eir4r4f^eiei*--ieieieieieieieieieiei» 


&2 


'*s 


-9l8SSSgg§I§Si3SS§!88S 


llllllilllHIIIllsg 

Sg*8'8"2'ES*S"S"s'Sg8"S3?§"^S' 


3 

O 

H 


1§§8Si§c8SS8i88SiS8S2 

1 8  ?f  SS  tfitf  8f  rf  Sf  R  Sefgf  S585  85  Jf  tf  S" 


i88SSS8§S38SSSSSS8 

4  co*  S  co  S  el  3  e<  S  »  e* »  m  S5  el  e<  c5  S 


»  a  w 

*|5 


|S§8SSiS22SP.|§gg2gS22 

et-s»Hxact«QohMaboci5ciao%HOioi4 


i3§888§83888SS88S8S8B 

§  aTo  6>&i^~*t^G>v&aa  a?  e>*>*+t^i~  00*00"  Kft^" 


eocoeoeoooco?ooo^'«5rO'*cow5««» 


S 1-  ci  r-  vo  r-  ■*  il  ■«#  cc  c*  55  co  t-«  ci  ci  trt  » 
t^otJ"  00*  of  •-"  rf  o  flrf"  of  co*  aoafaf  ef  ctr  p"«o"  c» 


ShHaoaqa<DHinn^o»iO(90onoo<f      eocoeo*^^t-r4<oco*oo»-4apioao  =  »o 


SCQCOu^COCOrOOOCQ?OCOCOCOCOCOOOOO?OCOraPO        COCOfOCOCOCOCOCOCO9OCOC6oOCO0OCO?lC9 


4 

i 


^  3no)AM$OHr\a)^Na^'NooHooo 


23S222S22S»§S2S2f^U 

«AAKic«ooo«!5«io^22ioo 


JO^QiJQJ'J^OhIOhIQhJO^O^O     »JO^O»JQiJOiJOiJO^Q^^»4-J 


ccoow'oaooo  <.  x  x  »  c  go  x  co  to  x  x  ao  ao  3©      coaooo  x  '  aoxaocoatx  xxeoxxaooo 


TESTS   OF   1EON,    STEEL,    AND   OTHER   MATERIALS.        1747 


i 


e> 


s 

A* 

1 
I 

ft* 

Si 

S3 

1 

Oh 

S3 

O 
O 

8 

& 

8 

ft* 

a 


*%       * 


I  Is 
1  ** 
is! 

■a  £* 

*•    "    S'" 

10    .-    .       *• 

•  V  (0  •»  *>  «  « 
:  ©  P  P  P  B'3 

;  fc  £  S  S  £  | 


3 


it 


8  9 

2  * 

73  c3 

pJ2  © 

■5*2  £ 


a  jj  ,»p 

i>  «  «  <u 


ewSsr    a -a 


p  p  .  . 

li  «  'j  *  a 

©  s  o  c5 

K  ©  n  O'-' 

*  fc  «>  s 


p. 

I 

p 


I 

5 


I 


^  P;H~  P-S  p 
gs^'pja^s 


7* 


I 


i11-§ 


ii 


II  i  g§gg§*Sl  ggS§§  8SS89  SSSSSS  3  II 

S3?   S"   g£g'8'8S"5S"   tf£s&rS"   ggS'S*   SjtfS'gSSf   3    SSf 


a,** 


§S  S  SSSSSS1S  SSSSS  3§SSS  S8S8S3  1  81 

ss  $  fSSS'^ssS'sS  ggsfsW  esass  sssuss  s  s$ 


S3    2    SSSBSSo'S    «8S8    32S3S5    SSSISSS    &    S2 

<rf<£     «d     «d  •*»  -*  •*  *  -J  ■* «     eoeoeic4e<i     e4oic<i^^     ,-;,-;  ^  ^  ,-J  ~J     wA     AA 


83   8  SSSSSSSS  33&8S  ^ssss   ;:.2.2.8.s?s.   g   s« 

WOJ        r4        i-i  r4  f-4  rM  »H  i-l  !«■*  r-J        tH  i-J  t-J  r4  «-!        t-4  »H  iH  rH  iH        »H     *     *  i-J     "     *        »-l 


r 


a 


oooooooo  ooo co  •poop 


:tf  i 


3 


i 

p 

00 


■8  :-g  : 

OOOOO   O.S'CJ'OO   5 
•P-P»C«C|T3   -P^  &£  ^"^      3 


cioioiocioioin     oioiooo     toooioio     iat»toi>oip 


i 


<j       <|4t    ^    «H44M«t-<H    «f-<)-<t->)-«t    -<-«|xl-<-<(    <l^->)-«l«<f-«l    <    «<M 


«* 


r-  OOO        O        H««^WC3t-00        CSO-*M«        ^IOOI-CO        0»0--C»C21<        lO        tOt' 

So©      t-»      — «^-»— *•— »r-i-—i  —  •-•      f-ei"iTiTi      eioici£i?i      eN«wMSc9      eo      m» 


1748  TESTS   OF   IKON,  STEEL,  AND    OTIIEIi   MATERIALS. 


3 

a 

is 


Is. 


•  S  g  • 

I  £PP£2  2§ 

o  a   s^aas 

Pm  Pm     OcfcfcifcO 


ii 

•  o      ©  ©*  c* ®  «  u 


8." 


8.   gg 

o      ©  o 

I  « 

IPS 

H  1|| 


i 


S 


*8       *&  iff    * 

***»    .    .  5-T3  — 0*0    . 

ss*gi.        Hogg's*  g  fv  fe  g 

9.2  2-       85  8    gi  2£_2  2 


s 

O    3 


8    •§ 


ft  a 


23 

*  9 


?  ♦*  ^  ■•-»  2  k  **       3  *  * 


^.1 

***** 

i*&  St  • 
iog*S 
<Wc£Pm 


"2"*2  w 

I  a  a  £  aM 
•ot-  at-  o^ 


8* 


|!5    tfa"tf5S5j^*S5fB"    tffe"8ftftftf3ffe"tf      fc'iftWgg 


sssssg 

■H  lb  **  CC  i-4  O 

cQcocoeo*iiO 


it  iiigiiiiiii  8iissesi.il   sgsss* 

£3  c,wwawe,a3sa5  axsasssasaS     ssssss 


000000 

eeoncd 
*f  tfiflpwiOrS" 


.  «s  o  a 


.?2    li§S£isS2f!3    S89SM95989 

«»»-?        OJOOtGld      ^»  CO  c4  00  C4  ci  o  CO  o*  «d 


lOidio^eoo 


oid  10  eo  co  ci 


«e«D        lOrtiflO^N'eiftWHO        HJOOt^l'.CO'^IOOO^I 


»-4  t-J  i-i  ^J  r4  e4 


SSS^^S 


1 


0000   0000000  C7_g 


o  c3 


!rf. 


p  o 


:  ;  :xz  :  :  :  :  :  : 
000  2^ 000000 
•co'Ojj.F'e'C'O'^'Ov 

:  :  :t' 


O  O  9  ' 
•O'OXJ'O'O^P'C'C'O'^ 


o»«r-ooot't»r-t-t»     t«t>t*t*t*  t*cttf  i< 


t»ht»r»MO 


»t-t-M»t' 


;*,7i7rH~~4     ^eoeo"«#*io 


cm  o  e«  cm  7   sr^rs?^^? d?  •  3? 


©*5 


1  iisssiisssi  isgiSsisii  mm  mm 


TEST8   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1749 


E 

a 

s 


o  *  •  o 


& 
S 


I 

a 

»  J 

P.J  to 
2«J 

g8£ 


1 

Si  1 

Pu        «~ 

g   ft       -M 

5»  i 


3 


-3 
8 


■a 

i 


i 


•  o  3  «>  «*  *      o  ©  «5  6 

2    2.2  2  £  «  ©    2W 


-.8 

00  •  « 

a  p  s 

222 


CJ  4»  • 
«  «  « 

&&& 

S2.S8 

•  « 
p  p  - 
2822 


1M*  &         ft  & 

•  e  «s  .**...  .««  .  .  . 

3"oo      p  ©*p  *>,2  •*•©©©•»©© 
ggpp     GQ-£g|ggAPQ«|Q« 


8   o£££ 


&& 


8  .  . 

•  «  o 

2  2° 


•3 

p 

-  S  I  1§2 

siifrg 


i?2  !2  ® 
«.-«  p"S«o  ®-p 


3m° °mBs 


iiiisi  i         !sl  i   2B8i§?|l 


2  2:2  2*1 


S?8'S'S?5'S*S5'lfS"S8* 


mill  iiiiiiii  iiiiiii  iiiiiiiiii 

rt  C4  fH  rt  NHH  CM        "H  ^*  ^        r^ 


spiiiiiiiiiii 


coo«diAh     «  S3  3  S  t- «  ©  o» 
ec  •-!  <o  ^  <*  2»      i-«  oo  tfi  co  <x  *t>  eo  ■■*• 

e4  <e  ^4  co  e*  *-i     ~i   '   '   'id^coei 


cie»t-*e»M     oor><0<*o»t-<«c»     ^*<»q6i-.©<*oi     r-^CM^o«i^o^S     ?Scm2Io6o^u?:Jo?SoS»w5 

»-J  ri  i-i  i-«  #H  •-*  *     *     *     *#Hi-it-!r4       i-J  "fi       rS»H  i-Jr-J ,-]        r-irHMrH 


'COO'P'O'P'P 


WJ'P'P'P      •P'P 


o o o o o o     ^ooo^ooo 

::::::   a-  :  :  :«>  :  :  : 


Oct  : 

-ill 

«     : 


«  J  a  J 


5i! 

gg'O'P'P'P 


^P^^OP'P      oooooo«9oo^-      o  o  o  o  o  ^S  °  o  o  o  o  o  o 
''51^5    'p'p'p'p'p'p JS'P'O  3     'p'p'p'p'pg  pSi'p'P'C'p'P'P 


pptip    t^pPPPp 


rf   pppppciAPft 


Eiiiii  iiipiii  isiiisi  »sssi 


g;jf«ogi-ga>©.-e>»eo**tf50 


1750 


TESTS   OF   IKON,    STEEL,    AND   OTHER    MATERIALS. 


»1« 


Hi 


^ 

• 

a 

M 

t-1 

6 

_^_ 

1 


I 


£2 


eoa»      t- 


VMW        CI 


C4CQ        CO 


as  s 


CO 

O 


03 
00 

§ 

«»: 

09   © 

d  ** 

CO  t* 

•  E:: 

.    ©CM 


$ 

+■> 

© 

a 

03 

*;  ri^ 

©  ©S 

a  a^ 

•8 


a? 

w  oo 
©*d 
^  d 

°5 
.a  3 

cs  eg 

.d 
w  © 

-*■  a 

3    CO 

5. a 


"'SIS  B 

CI  GO  ^ 

5*5  V 

<MrHrH 
CO    CO    CO 

flpa 
©  ©  © 

©  ©  © 

>  >  > 

08  oS  cS 

,d,d,d 

SCO    00 
©  © 

.»h  •**  «i— 

00   00   00 

03  03  c3 

WWW 

©    ©    © 

+*  "£  ■•-» 
©    ©    © 

a  a  a 

5.2  5 

HHn 
00   00    00 

a  d  a 
333 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS.         1761 


s 

8 

8 

© 

1 

©^ 

^Q 

Jocq 
?^ 

©3 

© 

© 


s 


3  o 

IS 


1*- 

o 


i 


S£ 

PS 


3 
© 
H 


sis 


^  g»ia«jftn©K>«oncnoc:o>©aocint*«- 

«•    W  Cl  M  rt  «>l  W  M  N  r-t  Cl  11  CI  CI  CI  i-i  Cl  ri  Cl  C»  N  H  P 


Moooooodooooooooooooeo 


*j«aOt-lOH-*aOH^»t»Nl»N«OOONt'^ 


isi^mmmz^nmrn 


J6S3:3S88383gg!;S8SS$£SeS 


iooanio^oct 


eoHd«co^00oioi<cta 


rftigs&steslrirfg£&&sig!iti&isi 


aV9ie^C4e4e4e«e4cic<ie>ir-ie4ciolr-ie<icle<i9le>Sclei 


i«5  5 


§1 
fcfl 


Mi 


i§s 


iiS8iSSSS8S9IS881ISSIS» 

|8"3iS'tf3'£tftf8'tf&rS'»2¥rfsS'S"8S* 


liiiisiisiiiiiii^iiis 


fi§ii§§g§ifil§?§§§ii!ii 


383ESS88EISS8S5SS88S3H 

e»iS4  9*  wi  fi  f-i  iH     *t-1     "i-i »-» 


|Sg3883Sg3SSS83SasssH8 

SS  »»i  *4  r4  i-J  r-i  f»<        i-i  »-«»-«  *  "  r4  i-i  *4  »■»  fi 


■<M«M-«M«APAftA«AA3«>«S 


1752         TESTS    OF    IKON,  STEEL,  AND    OTITER   MATERIALS. 
TENSILE  TEST  OF  SHOT  LIKES  FOR  TITE  U.  S.  LIFE-SAVING  SERVICE 


No.  of 

Harks  on  specimens. 

Description. 

Tensile 
strength. 

Pounds. 
108 
210 
21ft 
201 
204 
210 

448 
492 
450 

484 
435 
474 

410 
412 
416 

Elongation  in 
0  feet. 

tent. 

Inches. 

Percent. 

707 

Scotch  gill  twine  No.  1 

......do  

3  strands,  0  threads  each,  twist- 
ed, i-inch  diameter 

? 

4 
4| 
*4 
44 

12 
HI 

8 

? 

4 
4 
4 

4  0 

708 

do 

5.6 

700 

do  

do 

5.6 

710 

Scotch  sill-twine  No.  2 

do 

6.2*> 

711 

do  

do 

5.9 

712 

do  

do 

6  25 

713 

Silver  Lako  linen,  No.  7,  un- 
bleaebud 

13   strands,  7  threads  each, 

braided,  .22  inch  diameter  . . 

do 

16. 

714 

do  

16.7 

715 

do 

do 

16.3 

710 

Sylvan  Spring  linen,  No.  7, 
uu  blear,  bed 

16  strands,  2  threads  each, 

braided,  .22-ineb  diameter . . 

do 

11.1 

717 

do   

10.4 

71S 

do    

do 

11.1 

7.r>0 

Scotch  gill-twine 

3  strands  of  10  threads  each, 
▼ery  loosely  laid...... ...... 

5.6 

7fil 

do 

......do 

&6 

762 

do  

do 

5.6 

TESTS   6F  *TfcON,    STEEL,    AND   OTHER    MATERIALS.        1753 

RUNNERS  OF  STEEL  CASTINGS  RECEIVED  FROM  COMMODORE  S. 

R  LUCE,  U.  S.  NAVY. 

No.  1174. 
Diameter,  ".504. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
net. 

Successive 

permanent 

Ret. 

Remarks. 

Total. 

Per  square 
inch. 

Pnunda. 

200 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

6,200 

0,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8.400 

8,000 

8,800 

9,000 

0,200 

9,400 

0,600 

9,800 

10,000 

11.000 

12,000 

13, 000 

14,000 

15, 000 

16.000 

17,000 

18.000 

18,560 

Pound*. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30, 000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
92,800 

Inch. 
0. 

.00C133 
.0003:13 
.  000500 
.000667 
.000867 
.001033 
.001067 
.001133 
.001167 
.001233 
.001300 
.001400 
.001500 
.001507 
.001667 
.001833 
.002000 
.002100 
.002233 
.002433 
.0027«7 
.003000 
.003233 
.003500 
.003867 
.004333 
.0087 
.0100 
.0133 
.0167 
.  0217 
.0250 
.  0333 
.0400 

Inch. 
0. 

.000133 
.000200 
.000167 
.000167 
.000200 
.000166 
.000034 
.000066 
.000034 
.000066 
.000067 
.000100 
.000100 
.000067 
.000100 
.000166 
.000167 
.000100 
.000133 
.000200 
.000334 
.000233 
.000233 
.000267 
.000367 
.000466 
.002367 
.0033 
.0033 
.0034 
.0050 
.0033 
.00*3 
.0067 

Inch. 

0. 

0. 

0. 

0. 

.000067 
.000067 
.000067 

Inch. 
0. 

Initial  load. 

""."6(10067" 
0. 
0. 

.000233 

.000166 

.000500 

.000267 

.001167 

.000667 

.002533 

.001366 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnde. .    92, 800 

Elastic  limit  per  square  inch  of  original  section  abou  t do 35,  000 

Klongation  per  inch  after  rapture inch..    0.0400 

llednction  in  diamoter  at  point  of  rupture do 014 

Induction  in  area  after  rnptn  re,  per  centum  of  original  section 5.7 

Pofli  lion  of  rnptn  re ".80  from  neck. 

Character  of  broken  surface granular,  dull  colored  spot  near  center. 

Elongation  ofinch  sections ".06*, ".04, ".02 
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No.  1175. 

Diameter,  ".497. 

Sectional  area,  .194  square  inch. 
Gauged  length,  2".00 

Numerous  blow-holes  in  stem,  on  account  of  which  micrometer  read- 
ings of  the  elongations  were  not  taken. 


Applied  loads. 

squ 
ucli 


Total. 


Pounds. 

18,480 


Per  sqnaro 
iiicl 


Pound*. 
95,200 


Elongation 
per  inch. 


Successive 
elonjE»iiou 
per  Inch. 


Permanent 
s«t. 


Successive 

peimaaent 

net. 


Remarks. 


Tensile  streni^h. 


General  Bummary. 

Tensile  strength  par  square  inoh  of  original  section pounds..    96,  MO 

Elongation  per  inch  alter  rupture inch..    0.OC00 

Reduction  in  diameter  at  point  of  rupture do 012 

Reduction  in  area  after  rupture,  per  centum  of  original  sect  ion 4. 6 

Position  of  rapture ft  inch  from  nick  at  blow-hole. 

Character  of  broken  surface grannlar,  dull  colored  spot  near  the  center. 

Elongation  of  inch  soctiona "lift*,."*! 


CARTRIDGE  METAL  FROM  FRANKFORD  ARSENAL. 

No.  731. 

COPPER. 

Sectional  area,  ".86  x  ".0930  =  .071  square  inch. 

Elastic  limit,  890  pounds  =  12,591  pounds  per  square  inch. 

Tensile  strength,  2,710  pounds  =  38,341  pounds  per  square  inch. 

Elongation  in  5  inches,  2".2  =  44  per  cent. 

Elongation  of  inch  sections,  ".14,  ".62*,  ".41,  ".37,  ".36. 

Area  at  fracture,  ".54  x  ".055  =  .030  square  iuch. 

Contraction,  57.7  per  cent. 

Compact  metal  at  fracture. 

No.  782. 

ALUMINUM  BRONZE. 

Sectional  area,  ".76  x  ".090  =  .068  square  inch. 
Elastic  limit,  1,820  pounds  =  20,608  pounds  per  square  inch. 
Tensile  strength,  3,380  pounds  =  49,415  pounds  per  square  inch. 
Elongation  in  5  inches,  2".24  =  44.8  per  cent. 
Elougatiou  of  inch  sections,  ".35,  ".37,  ".41,  ".45,  ".66». 
Area  at  fracture,  ".55  x  ".049  =  .027  square  inch. 
Contraction,  60.3  per  cent. 
Laminated  fracture. 


COMPRESSION  OF  VARIOUS  SUBSTANCES 


FOR  T1IK 


U.  S.  GEOLOGICAL  SURVEY. 


MATERIAL  CONFINED  IN  CYLINDER  WITH  CLOSED  ENDS. 


1766 


't 


H  Ex  1/....A9  2 


*-     «*• 


TESTS    OF    IRON,    STEEL,    AND   OTHER   MATERIALS.        1757 
No.  680. 
Test  lead,  granulated,  C.  P. 
Cylinder  charged  with  paper  covered  cartridge  of  7,810  grains  weight. 


Applied  loads. 

Length  of 
load 

Remarks. 

Total. 

Per  square 
inch. 

colamu. 

Pounds. 

Pound*. 

Inches. 

0 

0 

6.82 

1,000 

1,273 

5.48 

5, 000 

2,546 

4.83 

8,000 

6,306 

4.62 

8,000 

10,186 

4.27 

10.000 

12,732 

4.05 

12,000 

15, 27K 

3.01 

14,000 

17,825 

3.84 

Stroke  of  plunger  A  exhausted. 

Plunger  withdrawn  and  additional  material  placed  in  the  cylinder. 
(Copper  checksovereuds  of  original  cartridge  remaining  in  the  cylinder.) 
Loads  again  applied. 


Applied  loads. 

Length  of 
lead 

Remarks. 

TotaL 

Per  Mquare 
inch. 

column. 

Pounds. 

Pounds. 

Indies. 

1,000 

1,273 

6.67 

2,000 

2, 516 

5.05 

:t,  ooo 

3,  820 

5.74 

4,000 

5,093 

5.61 

5,1)00 

6,366 

5.51 

8,000 

10, 186 

5. 30 

10,000 

12,732 

5.36 

12,000 

15,278 

5. 35 

14.000 

17, 825 

5.35 

20,000 

25,464 

5. 31 

25,  000 

31,830 

5.  Ml 

30,000 

38,106 

5.17 

40,000 

50, 028 

5. 14 

50, 000 

63.660 

5.11 

60,000 

70,302 

5.10 

70,686 

00,000 

5.06 

76,000 

06,766 

(         5.03 
\         5.02 

After  sustaining  the  pressure  2  minutes. 

Cylinder  o|>ened  aud  lead  found  to  be  in  a  coherent  mass,  but  not 
welded  or  fused. 

Lead  column  easily  broken  transversely,  grains  crumble  off  the  fract- 
ured ends. 
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No.  681. 

Antimony  (commercial)  ground  to  pass  through  sieve  2,304  mesiieh 
per  square  inch.    Wire  of  sieve,  ".006  diameter. 
Quantity  in  cartridge,  4,710  grains  weight. 


Applied  loads. 





Length  of 
antimony 

Total. 

Per  square 
inch. 

col  u  urn. 

Pound*. 

Pound*. 

Inehe*. 

2, 000 

2.  WO 

5.64 

3,  000 

3.  820 

5.67 

4,  000 

ft.  ooa 

T>.40 

r»,  uoo 

o,:to6 

5. 37 

0,000 

7,  IRO 

5.28 

7, 000 

8,012 

5.20 

8,000 

10,  1H6 

ft.  13 

lO.Ol'O 

U732 

5.  01 

12.  000 

15,278 

4  92 

11.000 

17, 82ft 

4.81 

Hi  000 

20.371 

4,75 

20.  0(M» 

25, 464 

4.03 

1     25,  000 

ai.tt.I0 

4.  no 

1     30. 000 

:ik,  190 

4.  10 

40,  000 

SO.  028 

4.23 

.r)0, 000 

on.  coo 

4.10 

00,  COO 

70,  392 

3.08 

70. OKff 

00.  000 

S.01 

76,000 

00,705 

a  87 

Remarks. 


Material  compressed  iuto  a  coherent  mass  of  low  tenacity. 

No.  682. 
Calotte,  powdered. 
Quantity  in  cartridge,  1,!)00  grains  weight. 


Applied  loads. 

Longth  of 
calcite 

Total. 

Per  wtuare 
iucb. 

column. 

Pound*. 

Pound*. 

Inehe*. 

3,  000 

3, 820 

5.35 

Initial  load. 

4,000 

5, 003 

5.05 

5,  000 

0,  306 

4.91 

0.  000 

7,039 

4.74 

7, 000 

H,  912 

4.(38 

8.000 

10,  186 

4.59 

10,  000 

12,7.12 

4.48 

12.  00(> 

15,278 

4.40 

14.  000 

17.  K25 

4.35 

16.000 

20. 371 

4.30 

20,  0(H) 

25, 404 

4.23 

25.  000 

3I.K90 

4.14 

:io,  ooo 

38,106 

4.08 

40.000 

50,  928 

4.01 

50.000 

63. 860 

3.94 

60,000 

70, 392 

3.88 

70.086 

90, 000 

3.83 

76,000 

96,705 

3.80 

Remarks. 


Material  coif  pressed  into  a  coherent  mass  of  low  tenacity. 


TESTS    OF    IKON,  STEEL,  AND   OTHER   MATERIALS.         1759 
No.  083. 

Charged  cylinder  with  substances  in  the  following  order,  from  north 
to  south  ends: 

1. 
Antimony,  powdered,  in  paper  cartridge  case,  with  open  end  (pre- 
viously compressed). 

2. 
A— Wax. 

3. 
Paraffine. 
4. 
Bismuth,  powdered,  in  paper  cartridge  case,  with  closed  ends. 

5. 
B— Paraffiue. 
6. 
Lead,  in  paper  cartridge  case,  with  open  end  (previously  compressed). 
On  wax  A  was  laid  a  silver  3-ceut  piece,  and  a  wire  staple  pressed 
into  the  upper  side.    On  parailine  B  a  coin  and  staple  were  similarly 
placed. 

7,600  pounds  =  9G,76G  pounds  per  square  inch  was  applied  and  sus- 
tained a  period  of  five  minutes. 

Upon  opening  the  cylinder  the  above  substauces  were  found  in  the 
same  relative  order  as  when  first  introduced.  The  coins  and  staples 
remained  at  the  upper  side  of  the  column ;  the  coins  were  bent  to  the 
curvature  of  the  cylinder,  and  were  pressed  against  the  upper  half  of 
the  cylinder  with  such  force  as  to  leave  an  impression  of  their  relief 
work  on  the  wall  of  the  cylinder.  Coin  B  rested  in  part  upon  the  lead 
and  in  pait  upon  the  paraffine. 

No.  684. 

Cylinder  charged  as  follows: 

Material  in  cartridges  with  paper  covering,  closed  ends. 

Graius. 

Chtoride  of  potassium  (KCJ) 360 

Chloride  of  sodium  (MaOl) 500 

Sulphur  (8) 400 

Chloride  of  ammonium  (NH4C1) 300 

These  substances  were  submitted  to  a  pressure  of  76,000  pounds  on 
piston  =  06,766  pounds  per  square  inch,  and  remained  under  pressure 
five  minutes. 

When  removed  from  the  testing  machine,  the  sulphur,  chlorides  of 
potassium  and  sodium  were  fouud  in  coherent  masses,  not  fused.  The 
chloride  of  ammonium  somewhat  resembled  paraffine  iu  appearance; 
wheu  brokeu,  however,  was  flaky  at  fractured  surface. 


1760         TESTS    OF    IKON,  STEEL,  AND    OTUEli   MATEBIAL8. 

No.  085. 

Cylinder  charged  with  the  following  substances  in  paper  covered 
cartridges: 

GniitiH. 

Carbonate  of  soda,  dry  (Na8C  J3) 500 

Sulphate  of  soda  (NaSQ4) - 500 

Sulphate  of  zinc  (ZnS()4) 500 

Sulphate  of  copper  (Cu8l>4) 4GO 

Under  50,000  pounds  (total)  compression  leakage  of  the  cylinder  l*e- 
gan.  Vapor  from  NaS04  escaped  through  the  joint  of  the  halves  of  the 
cylinder. 

Bapidly  increasing  the  pressure  70,000  pounds  =  90,700  pounds  per 
square  inch  was  reached,  water  continuing  to  escajie. 

Removed  from  the  cylinder,  Na3C(>3  was  reduced  to  a  compact  mass. 
NaS()4  hail  parted  with  its  water.  ZuSQ4  and  CuSU4  were,  apparently 
unchanged  otherwise  than  pressed  into  coherent  masses.  The  sulphate 
of  copper  could  be  reduced  by  pressure  of  the  hands  to  the  pulverized 
condition  it  was  in  before  testing. 

No.  586. 

Cylinder  now  charged  with  the  following  substances  in  paper-covered 
cartridges: 

(■ruin*. 

Glass,  powdered 500 

Kesin 2."50 

Zinc  and  sulphur • 800 

Borax 300 

The  glass  was  apparently  unaffected  by  the  pressure  of  70,000 
pounds  =  90,700  pounds  per  square  inch ;  it  was  loose  powder  afterward. 

The  other  substances  were  pressed  into  coherent  masses,  the  zinc  and 
sulphur  remaining  iu  a  state  of  mechanical  mixture. 
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TESTS  MADE  FOR  PRIVATE  PARTIES  FROM  JULY  1,  1885,  TO  JUSE 

80,  1886. 


Date. 


Material 


For  whom  tented. 


Name. 


City. 


State. 


1886. 
July 


31 

81 

Aug.     3 

4 
4 
4 
4 

SI 

24 

81 

8ept     1 

7 
28 

Oct.     14 

14 

Deo.    26 

28 

1888. 

Jan.      6 

6 

7 

7 

8 

27 

28 

Feb.     25 

26 

27 
Mar.  18 
19 
19 
19 
19 
19 
20 
20 
20 
22 
27 
29 
80 
81 
Apr.      1 

1 
8 
9 

10 
12 

13 
14 

17 
23 
26 


27 


i  Jane     9 


9  cubes  terra-cotta 

1  cube  stone 

Car  couplers 

3  wrought-iron  stay  bolts. 

2  pieces  steel  plate 

4  pieces  steel  plate 

Wrtught-ijon  bar 

4  cubes  terra-cotta 

do       

4  cubes  granite 

1  bar  wrought-iron 

do...? 

1  bar  steel , 

8  pieces  steel  plate 

6  riveted  joints 

2  wrought-iron  links 

Cast-iron  gear  tooth 

12  cubes  terra-cotta 

8  pieces  steel 

1  piece  Rteel 

8  railroad  spikes , 

2  steel  hooks 

2  pieces  wire  rope 


8  pieces  rope 

2  railroad  spikes 

2  pieces  steel  plate 

6  castings 


2  cubes  sandstone 

8  specimens  wrought-iron . 

9  pieces  rope 

18  pieces  sheeting 

1  piece  aluminum  bronse... 

1  piece  steel  plate 

4  pieces  copper  wire 

2  pieces  oriental  metal 

10  pieces  aluminum  bronse 

4  pieces  aluminum  bronse  . 

2  steel  angle  bars 

do... 

Wire-rope  clutch 

1  bar  wrought-iron 

8  pieces  steel  plate 

do 

9  pieces  steel  plate 

3  riveted  joints .-. 

11  riveted  joint* 

4  piecevsteel  plate 

1  riveted  joint 

3  riveted  Joints 

do... 

6  riveted  Joints 

4  riveted  joints 

6  riveted  joints 

4  pieces  steel  plate 

4  bricks TT7. 

1  latticed  column 


.do. 
.do. 


do 

do 

2  steel  eye-bars  . 

3  steel  eye-bars . 
do. 

1  steel  eye-bar . . 

2  pieces  steel ... 
2  steel  eye-bars . 

1  steel  eye-bar.. 
1  cube  stone  — 


Boston  Terra-Cotta  Company 

Norcross  Brothers 

McConway  &  Toiley 

Schenectady  Locomotive  Works.. 

William  Alien  &  Sons 

Park  Brother  &  Co 

Putnam  Machine  Company 

C.\rusL.  W.Eidlits 

Boston  Terra-Cotta  Company 

Keene  Granite  Company 

Prof.  Thomas  Egleeion 

do 

.    do 

Robinson  Boiler  Works 

do 

Kinsley  Iron  and  Machine  Com- 

W^am  A.  Harris 

Boston  Terra-Cotta  Company 

Pennsylvania  Railroad 

...    do 

J.  Bradford 

Charles  Schryser,  agent 

Metallio    Splice    Manufacturing 
Company. 

Standard  Cordage  Company 

J.O.Low 

LP.  Morris  A  Co 

Goldlng  &  Co 


Boston 

.  do 

Pittsburgh  .. 
Schenectady. 
Worcester . . . 
Pittsburgh  . . 
Fitchburg..- 
New  York... 

Boston 

do. 
New  York... 

...do 

...do 

Boston 

...do 

Canton 


Providence  . 

Boston 

Altoona 

..  do 

Chelsea 

Kansas  City. 
Boston 


...  do 

Chelsea 

Philadelphia. 
Boston 


Norcross  Brothers 

Wheeler  Metal  Company 

Standard  Cordage  Company 

James  A.  Tilden 

South  Boston  Iron  Works 

Lloyd  &  Symes 

D.H.Bisbop      

Oriental  Metal  Company 

Cowles  E.  8.  &  Aluminum  Com- 
pany, 
.do  . 


...do 

...do    

...do 

..  do 

South  Boston 

Boston 

...  do 

...do 

Cleveland 


Missouri  Pacific  Bail  way 

do 

F.P.Canfield 

Concord  Axle  Company 

Lloyd  &  Byrnes     

Rhode  Island  Locomotive  Works, 

R  binson  Boiler  Works 

Rhode  Island  Locomotive  Works 

Robinson  Boiler  Works 

Pennsylvania  Railroad 


do 

do 

do 

do 

H.  a  Robinson 

do 

Fred.  Pope 

Kentucky  and  Indiana  Bridge 

Company. 

do 

Saint  Paul  and  Northern  Pacific 

Railway  Company. 

do 

do 

Dominion  Bridge  Company 

do , 

do 

do 

do 

Saint  Paul  and  Northern  Pacific 

Railway  Company. 

do 

Roxbury  Stone  Company 


...do 

Athens 

...do 

Boston 

Penacook 

Boston 

ProvJdenoe . . 

Boston 

Providence . . 

Bosten 

Altoona 

..  do 

....do 

....do 

....do 

...  do 

Boston 

...  do 

....do 

Louisville  ... 


...do 

Minneapolis . 


...do   

do 

Montreal 

....do 

...  do 

....do 

...do 

Minneapolis  . 


do.. 
Boston. 


Mass. 
Pa. 
N.Y. 
Mass. 

Pa. 
Mass. 

N.Y. 
Mass. 
Mass. 
N.Y. 
N.Y. 
N.Y. 
Mass. 


R.I. 

Mass. 

Pa. 

Pa. 

Mass. 

Mo. 

Mass. 

Mass. 
Mass. 
Pa, 


Mass. 

Mass. 
Mass. 

Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Ohio. 

Ohio. 

Pa. 

Pa. 

Mass. 

N.H. 

Mass. 

R.I. 

Mass. 

R.I. 

Mass. 

Pa, 

Pa. 

Pa. 

Pa. 

Pa. 

Pa. 

Mass. 

Mass. 

Mass. 

Ky. 


Minn. 

Minn. 

P.( 

P.< 

PJ 

P.( 

P.( 

Minn. 

Minn. 
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INDEX. 


Pago. 
Analyses,  chemical : 

Cartridge  metal 4 

Coal  gas 4-5 

Steel,  gun 5 

Water  from  Sandy  Hook 4 

Axle,  muck-bar  railway 1619 

Details  of  tests 162*2 

Tabulation 1632 

Brick  piers 1689 

Common  brick  piers,  8  inches  square— 

finches  high 1707 

48  inches  high 1708 

48  inches  high  (grouted) 1740 

74  inches  high 1710 

96  inches  high 1713 

97  inches  high 1712 

121  inches  high 1714 

Common  brick  piers,  12  inches  square : 

23  inches  high ' 1716 

23  inches  high  (hollow  center) 1724 

25  inches  high  (hollow  center) 1724 

48  inches  high 1717 

48  inches  high  (hollow  center) 1725 

72  inches  high 1719 

72  inches  high  (hollow  center) 1727 

97  inches  high 1721 

99  inches  high  (hollow  center) 1728 

121  inches  high 1723 

122  inches  high  (hollow  center) 1729 

150  inches  high  (2  bond  stones) 1738 

Common  brick  piers,  16  inches  square : 

73  inches  high....- 1730 

73  inches  high  (hollow  center) 1734 

119  inches  high .* 1732 

119  inches  high  (hollow  center) 1736 

Face  brick  piers,  8  inches  sqnare : 

24  inches  high 1694 

48  inches  high 1695 

48  inches  high  (grouted) 1740 

72  inches  high 1697 

96  inches  high 1699 

120  inches  high s 1700 

Face  brick  piers,  12  inches  square  : 

71  inches  high  (hollow  center) 1704 

72  inches  high 1703 

72  inches  high  (core  of  common  brick) 1702 

73  inches  high  (hollow  center ;  bricks  laid  without  mortar) 174\) 

Face  brick  piers,  16  inches  square : 

70  inches  high 1705 

71  inches  high  (core  of  common  brick) 1706 

Mortar  used  in  construction  of  piers 1693 

Tabulation 1741 

Cast-iron  from  4.2  inch  shot 1260 

Cartridge  metal 1754 

1763 
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Chain  cable 1747 

Chain  cable  metal 1751 

Compression  of  metals  and  chemical  salts 1755 

Antimony 1758 

Antimony,  wax,  etc 1739 

Calcite 1758 

Carbonate  of  soda,  sulphate  of  soda,  etc 1760 

Chloride  of  potassium,  chloride  of  sodium,  etc 1709 

Glass,  resin,  etc 1760 

Lead 1757 

Cnbic  compression  of  various  metals  and  wood 1661 

Measurements  of  samples  before  and  after  compression  with  90,000  pounds 

per  square  inch 1664 

Compression  tests  of  cubic  compressed  and  uncompressed  specimens  ....  1677 

Tension  tests  of  cubic  compressed  and  uncompressed  specimens 1665 

Tabulation 1687 

Eye-bars : 

Description 1571 

Steel  eye-bars 1573 

Specimens  from  fractured  steel  eye-bar 1589 

Wrought-iron  eye-bars.. 1602 

Specimens  from  fractured  wrought-iron  eye-bar 1614 

Tabulation 1617 

Friotional  resistance  experiments: 

Specimens  from  tube  section 1171 

3-inch  hoop- 
Diameters  before  and  after  unhooping 1185 

Friotional  resistance  between  hoop  and  tube 1188 

4-inch  hoop~ 

Diameters  before  and  after  unhooping 1187 

Friotional  resistance  between  hoop  and  tube 1190 

Gun  specimens : 

3.2-inch  B.  L.  rifles 11 

Base  ring  No.    1 481 

No.    5 483 

No.  10 405 

No.  15 487 

No.  20 489 

No.  25 491 

Breech  block  No.   1 427 

No.  2 429 

No.  3 431 

No.   4 433 

No.  6 435 

No.   6 437 

No.   7 1 439 

No.   8 * 441 

No.  9 443 

No.  10 445 

No.  11 447 

No.  12 449 

No.  13 451 

No.  14. 453 

No.  15 455 

No.  16 % 457 

No.  17 459 

No.lH 461 

No.  19 : 463 

No.  20 465 

No.  21 467 

No.  22 469 

No.  23 471 

No.  24 473 

No.  25 : 475 

Jacket  No.  1 189 

No.  2 192 

No.  3 1<J5 

No.   4 204 

No.  5 210 
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<tan  specimens — Continued. 

Jacket  No.  6 216 

No.  7 219 

No.  8 2*8 

No.  9 240 

No.  10 249 

No.  11 252 

No.  H * 258 

No.  13 +. 261 

No.  14 264 

No,  15 267 

No.  16 270 

No.  17 273 

No.  18 279 

No.  19 285 

No.  20 288 

No.  21 291 

No.  22 *  303 

No.  23 306 

No.  24 309 

No.  25 312 

Obturator  stem  No.  1 507 

No.  5 508 

No.  10 509 

No.  15 510 

Fo.  20 511 

No.  25 512 

Sleeve  No.  1 495 

No.  5 496 

No.  10 497 

No.  15 498 

No.  16 499 

No.  20 501 

No.  21 502 

No.  25 £03 

Trunnion  hoop  No.  1 317 

No.  2 323 

No.  3 329 

No.  4  ....: 332 

No.  5 335 

No.  6 338 

No.  7 341 

No.  8 347 

No.  9 -.  350 

No.  10 353 

No.  11 356 

No.  12. 359 

No.  13 1 362 

No.  14 365 

No.  15 368 

No.  16 374 

No.  17 380 

No.  18 383 

No.  19 392 

No.  20 395 

No.  21 i 401 

No.  22 407 

No.  23 410 

No.  24 413 

No.  25 %       419 

Tube  No.  1 13 

No.  2 26 

No.  3 3t 

No.  4 44 

No.  5 49 

No.  6 54 

No.  7 59 

No.  8 64 

No.  9 69 
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Gun  specimens— -Continued. 

Tube  No.  10 74 

No.  11 7fr 

No.  12 84 

No.  13 89 

No.  14 99 

No.  15 109 

No.  16... * 114 

No.  17.. ^ „ 127 

No.  18 13* 

No.  19 137 

No.  20 14* 

No.  21 147 

No.  22 152 

No.  23 162 

No.  24 167 

No.  25 182 

Tabulations : 

Base  rings 522 

Breech  blocks -• 521 

Jackets 516 

Obturator  stems 523 

Sleeves 522 

Trunnion  Loops 519 

Tubes 513 

5-inch  steel  B.  L.  rifle  No.  1 525 

Base  ring 549 

Breech  block 547 

Jacket .....  533 

Obturator  stem 553 

Sleeve 501 

Trunnion  hoop 543 

Tube 527 

Tabulation * 554 

8-inch  steel  B.  L.  rifle  No.  1 555 

Coupling  pi u 597 

Trunnion  hoop 5*7 

Tube 557 

Tube  after  retreat  men  t 575 

Tabulation 598 

8-inch  steel  B.  L.  rifle.  .  Experimental  section : 

Hoop  Bx  after  unhooping 943 

Hoop  Ex 947 

Trunnion  hoop 933 

8-inch  converted  rjfles..... 601 

Tube  No.    7 605 

No.    8 621 

No.    9 627 

No.  12 fc»8 

No.  13 634 

No.  15 640 

No.  15,  experimental  section,  rejected  tube 937 

No.  16 65a 

No.  18 667 

No.  19 691 

No.  23 709 

No.  *6 711 

No.  27 725 

No.  32 741 

No.  35 756 

No.  36 762 

No.  37 772 

No.  38 7*1 

No.  39 790 

No.  40 H00 

No.  41 806 

No.  42 822 

No.  43 828 

No.  44 gtt 
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Gun  specimens— Continued. 

Tube  No.  45 850 

No.  46 856 

No.  47 871 

No.  48 877 

No.  49 900 

No.  50 910 

Tabulation : 929 

10-inch  D.  L.  rifle  No.  1 971 

Hoop  A4 10*3 

A5 10*5 

B* 1027 

B3 1033 

B4 1035 

B3 1037 

B*. 1039 

B: 1041 

Ci 1043 

C* 1047 

C3 1049 

C* 1051 

C6 1059 

C7 1065 

C 1071 

HoopDi 1077 

Jacket 993 

Trunnion  hoop 1015 

Tnbe,  Whitworth  steel 973 

Tabulation 1078 

10  inch  wire-wound  rifle: 

Hoop  Ri 1093 

Sleeve.. 1089 

Tube,  Whitworth  steel 1083 

Bulging  tests 10S8 

Tension  tests  of  upset  specimens 1086 

12-inch  cast-iron  rifle,  hooped  and  tubed  with  steel 1097 

Hoop  An 1099 

Experimental  section 1103 

Cast-iron  body 1105 

Hoop  Ax,  after  unhoopiug 1119 

Hoop  Bx,  after  unhoopiug 11*3 

Tube  after  unhooping 1127 

Tabulation 1138 

12-inch  cast-iron  rifle,  lined  with  wire- wrapped  steel  tube 1141 

Cast-iron  body,  initial  tension  rings 1143 

12-inch  cast-iron  M.  L.  rifled  mortar x * 1163 

Hoop  Ax,  after  unhooping * 1165 

Initial  tension  ring,  cast-iron 1258 

Private  tests 1761 

Riveted  joints,  single  butt: 

Description 1263 

Details  of  joints,  i-inch  steel  plate — 

tj-incn  iron  rivets,  f-inch  drilled  holes — 

1  J- inch  pitch,  200°  temperature 1269 

lf-inch  pitch,  300°  temperature 1273 

2-inch  pitch 1277 

2-inch  pitch,  350°  temperature 1279 

|-J-inch  iron  rivets,  f-inch  drilled  holes — 

lf-inch  pitch 1281 

l|-inch  pitch,  250°  temperature 1283 

2-inch  pitch 12% 

2-inch  pitch,  300°  temperature 1287 

2i-inch  pitch 1291 

2£-inch  pitch,  400°  temperature 1289 

2|  inch  pitch 1293 

2±-inch  pitch,  500°  temperature 1295 

Sf-inch  pitch 1299 

2J-inch  pitch,  350°  temperature 1297 
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Riveted  joints,  single  bntt — Continued. 

Details  of  joints,  i-inch  steel  plate— Continued. 

-tg-incu  iron  rivet*,  1-inch  drilled  holes— 

2-inch  pitch 30£ 

2-inch  pitch,  250°  temperature 1301 

Sty-inch  pitch 1305 

2i-inch  pitch,  300°  temperature 13C7 

2±inch  pitch 1311 

2±-inch  pitch,  200°  temperature 1309* 

2f-inch  pitch 1315 

2f-inch  pi tob,  strained  hot,  then  ruptured  cold 1313 

21-inch  pitch 1319 

2£-inch  pitch,  strained  hot,  then  ruptured  cold 1317 

2f-inch  pitch 1321 

2f-inch  pitch,  400°  temperature 1323 

2f-inch  pitch 1327 

2f-inch  pitch,  500°  temperature 13sKv 

1-l^-inch  iron  rivets,  l^-inch  drilled  holes — 

2*-inch  pitch 1331 

2£-inch  pitch,  300°  temperature 1329" 

2|-incb  pitch 1335 

2±-inch  pitch,  350°  temperature 1333 

2f-inch  pitch 1339^ 

2f-inch  pitch,  about  700°  temperature 1337 

24-ineh  pitch _ 1341 

2i-inch  pitch,  500°  temperature 1343 

2f-inch  pitch 1345 

2f-inch  pitch 13*1 

2£-inch  pitch,  600°  temperature 1349" 

2}-inch  pitch 1355 

2j-inch  pitch,  500°  temperature ~ 1353 

3-inch  pitch * 1359* 

3-inch  pitch.  200  temperature 135? 

3i-inch  pitch 136L 

Details  of  joints  f-inch  steel  plate : 

|$-inch  iron  rivets,  {-inch  drilled  holes — 

It-inch  pitch 1365 

2-inch  pitch 1309* 

21-inch  pitch 1375 

2i«inch  pitch,  300°  temperature 1373 

2}-inch  pitch,  400c  temperature - 1377 

2|-inch  pitch,  000°  temperature 1379» 

i{-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch l:*81 

2*-inch  pitch 1385 

2±-inch  pitch + 13894 

2f  inch  pitch 1393 

2i-mch  pitch 1397 

2f-inch  pitch 140L 

1^-inch  iron  rivets,  H-inch  drilled  lioles — 

2^-inch  pitch 1405 

2*-inch  pitch 1409 

2f  inch  pitch 1413 

2f  inch  pitch ~.  1417 

2f-inoh  pitch ~ 1421 

2f~inch  pitch 1425 

2f  inch  pitch 142fr 

3-inch  pitch _ 1433 

3^-lnch  pitch - 14:« 

Details  of  joints,  f-inch  steel  plate : 

jg-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch 1441 

2*-iuch  pitch 1445 

2i  inch  pitch 1449^ 

2^-inch  pitch,  steel  rivets ~.~ 1451 

2finch  pitch 1455 

2f-inch  pitch,  steel  rivets ~.~...-. ~.  1453t 
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Riveted  joints,  single  butt — Continued, 

Details  of  joints,  1-inch  steel  plate— Continued. 
lfVinch  iron  rivets,  l^-inch  drilled  holes — 

5^-inoh  pitch 1457 

2*-inch  pitch 1461 

2f-inch  pitch 1465 

2J-inch  pitch 1469 

2f-itt©b  pitch 1473 

gftneh  pitch 1479 

2fi[noh  pitch,  steel  rivets 1477 

2f4nch  pitch,  steel  rivets 1481 

ljVinch  iron  rivets,  l±-inch  drilled  holes — 

2finch  pitch 1485 

2f-inch  pitch 1489 

2f  inch  pitch 1493 

2f-inoh  pitch 1497 

2f-inch  pitch ; 1501 

2J-iuch  pitch 1505 

3-inch  pitch..-". 1509 

3^-inch  pitch 1513 

3£-iDch  pitch 1519 

3£-incb  pitch,  eteel  rivets 1517 

3§-inch  pitch,  steel  rivets 1521 

Drawings  showing  location  of  test  strips  and  plates  in  original  sheets  ..  1560 
Tabulations: 

Compression   on   bearing  surface  of  rivets  and  excess  in  tensile 

strength  of  net  section  of  plate ". 1558 

Differences  between  efficiencies  and  ratios  of  net  to  gross  areas 1556 

Efficiencies  of  joints 1554 

Excess  in  strength  of  net  section  of  joint  over  test  strip 1557 

General 1526 

Shot  lines 1752 

Steel  boiler  plate 1743 

Steel  castings,  runners  of. . 1753 

Temperature  series,  steel  bars 1633 

Compression  tests 1636 

Tension  tests 1644 

Tabulation 1653 

Whitworth  steel  cylinder  after  exposure  to  high  furnace  heat 1192 

Wire: 

Steel,  .15  inch  square,  tinned 1205 

Bioken  while  winding  cylinder 1239 

From  experimental  cast-iron  wire- wound  cylinder  after  soldering 

and  dismantling 1236 

Ingot  No.  1,  lot  No.  3 1207 

Twenty  selected  billets 1211 

Slightly  annealed  after  fifth  draught 1231 

After  treatment  by  heating  and  cooling 1239 

Round  steel,  foreign 1242 

Tabulation 1240 

Wire- wound  cylinder,  cast-iron,  experimental 1244 

Diameters : 

Bore  of  cylinder  at  different  temperatures 1245 

After  winding  and  soldering  and  dismantling 1245 

During  progress  of  winding 1247 

Exterior  diameters 1247 

Surface  diameters 1248 

Length  of  cylinder  before  and  after  winding 1251 

Specimens  from  cylinder  after  dismantling 1252 

Wronght-iron  bars,  retests : 

Modulus  of  elasticity  after  resting  and  annealing 1654 
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